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CHEMISTRY.—XVI. 
(Continued from Vol. V., p. 825.) 

ANALYSIS AND FORMULE OF ORGANIC BODIES— 
THEIR CLASSIFICATION — CYANOGEN — PRUSSIC 
ACID — UREA—THE HYDROCARBONS — “ PARAF.-. 
FIN "—CHLOROFORM~—FORMIC ACID. 

Ir the substance contains nitrogen, it may be burnt 
as already described with certain additional pre- 
cautions, and the nitroger gas which is evolved 
collected over mercury and measured, or the sub- 
stance may be heated with soda-lime, when, in 
most cases, all the nitrogen is evolved as ammonia, 
which is collected and estimated. 

In order to arrive at the formula of a substance 
from its percentage composition, (1) the numbers 
are divided by the atomic weights of the respective 
elements ; (2) the quotients so obtained are divided 
by the smallest of the quotients; the resulting 
quotients indicate the number of atoms of the re- 
spective elements. Thus, to take the analysis of 


the hydrocarbon given above— 
88:2 C 
11:8 H 
100-0 
We divide 88-2 by the atomic weight of carbon, 12— 
88-2 11°8 
=) i 7°35, and ae = 118; 
these are divided by the ia quotient, 7°35— 
2 7:35 11:8 
75 TBS 


These nambers show that the substance contains 
1 atom of carbon to 1,4,ths of an atom of hydrogen, 
but ‘as we cannot have fractions of an atom, we 
multiply 1 and 1-6 by 5 to get rid of fractions, and 
thus get the formula C,H,. 

Jt is obvious that-a substance having the fermula 
CL Hip CigHys, or C,H would have yiehkied exactly 
the sarge numbers on analysis, so that analysis 


alone cannot decide which af these formulse is the - 


true one; auch a formula as O,H,, which only 
121 


expresses the simplest ratio in which the elements 
are combined, is called an empirical formela. In 
order to determine the true formula of the mole- 
cule, we must use other means; the simplest plan, 
which is also the one most generally employed, 
is to determine the specific gravity of the vapour 
of the substance, since we know (Vol. I'V., p. 1) that 
molecular weight _ 


en rere Neer geet Serer ne et ee ae 


== specific gravity, or, in other 


words, molecular weight is double the specific 
gravity of the vapour. Now the vapour density of 
the above hydrocarbon was found to be 68, itx 
molecular weight is therefore 136, and its mule- 
cular formula C, Hig. 


CLASSIFICATION OF ORGANIC SUBSTANCES. 
The great bulk of organic substances may be 
divided into the following classes :— 
1. Hydrocarbune.—These are bodies containing 
but two elements, carbon and hydrogen ; there are 


‘several groups, the most important are :— 


(a) The Marsh Gas or Paraffin series. 

(6) The Olefine (“i” pronounced as oc) series. 

(c) The Acetylene series. : 

(d) The Benzene or Aromatic series, many of its 
members being derived from the balsams, guma, 
and other aromatic substances. Benzene, C,H,, is 
the simplest of these hydrocarbons. 

2, Aloohols—As already mentioned, these may 
be considered as the analogues of the hydrates or 
hydroxides of the metals; thus, we have KHO, 
potassium hydrate; (C,sH,)HO, ethylic hydrate, 
ordinary alcohol. 

8. Ethers.—These are the oxides of the radicles; 
(C,H,),0, ethylic oxide, or ordinary ether. | 

4. Sulphur, Seientum, and Tellurium Alcohols, 
etc.—These contain sulphur, etc., instead of oxygen, 
and may be regarded as hydrosulphides, etc.; thus, 
C,H,HS, ethylio hydrosulphide, sulphar aloohol, or 
mercaptan. 

5. Haleid thers and Ethereal Bolte These 
closely resemble, as regards their constitution, the 


2 THs 
salta of the metals; thus the haloid ethers corre- 
spond to the chlorides, bromides, and iodides, and 
the ethereal salts to the sulphates, nitrates, acetates, 
eto, Thos C,H,Cl, ethylic chloride; (C,H,)80, 
ethylic sulphate; and C,H,A, athylic acetate or 
acetic ether. 

6. Aldehydes. —When a liquid containing alcohol, 
as wine or beer, is exposed to the air it turns sour, 
vinegar or acetic acid being formed, this is owing 
to the oxication of the alcohol, If this oxidation be 
onrefully conducted, an intermediate body is pro- 
duced, termed aldehyde; it is formed from alcohol 
by the elimination of water and the absorption of 
oxygen— 

CAHHO + O = 1,0 + CHO. 


 mendmenen 
“Alcohol” ‘Aldehyde 
For various reasons the conatitution of alcohol is 


represented by the formala { CHDHO’ or graphically 
H H 


| | 
1{1—C-——-C—O—H 
| 


H H 
Similarly, the constitution of aldchyde is re- 
presented { (ot; So that aldehydes have the 


characteristic group of elements, COH. 

7. Ketones (“‘0” a8 in stone),.—The formula of a 
ketone closely resembles that of an aldehyde, but 
insteal of the group COH we have that of COR, 
where R represents an organic radicle ; thus— 


CH CH, ‘ 
Cok Aldehyde. CO(CH,) Ketone. 


8. Acide.—These form a very numerous class of 
bodies, some are monobasic, some dibasic, etc., as 
with the inorganic acids. They all contain the 
sate COOH ; thus— 

COOH 


t Coali Acetic acid. COOH Oxalic acid. 


9, Anhydrides are simply the acids deprived of 
the elements of water— 
(So 


CH; 
7 { coon = = HO + 
aAuvtic ayhydride 


Se, 
Acetic aciu 
10, Acid Halides.—Theso bear the same relation 

to the anhydrides as the haloid ethers do to the 
ethers. Thus (C,H;),0, ether; C,H,Cl, ethylic 
chloride ; (C5H,0),0, acetic anhydride; C,H;0Cl, 
acetylic chloride. It will be noticed that we have 
here an oxidised radicle, C,H,O, derived from 
ethyl, C,H,, by replacing two of hydrogen by one 
of oxygen. Such radicles are sometimes termed 
acid radicles; their names always end in “yl,” as 
acetyl, etc. 
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11. Organometallic Bodies. — These are com- 
pounds of the radicles with various metallic ele- 
ments. ‘Thus we have sodium ethide, NaC,H,, 
ginc ethide, Zn(C,H,),. 

12. Amines.—These resemble in many respects 
ammonia; they are strongly alkaline gases or 
liquids with powerful odours, they neutralise acids 
to form salts ; they may be considered as ammonias 
in which one, two, or three atoms of hydrogen 
have been replaced by organic radicles, thus—N H3;, 
ammonia ; NH,C,H,, ethylamine ; N(C,H;),, tri- 
ethylamine, etc. 

13. :imides.—These are mostly crystalline sub- 
stances which play sometimes the part of a base, 
uniting with acids to form salts, while sometimes 
they combine with bases to form saline compounis, 
thus acting like acids. They may be regarded as 


hiianh ¢his. hrerdanncan hae haan nanlanaA 


° 
an een cae meet onse fen cee 


by an acid radicle, as NH XC,Hj0), acetamide ; 
N(C,H;0),, triacetamide, etc. 

In addition to the above there are many most 
important bodies which are at present relegated to 
what may be called the chemical lumber-room ; we 
do not at present know their constitution, and so 
cannot place them in their proper class. 

We will study first the negative radicle Cyanoger® 
andl its more common compounds. 

Cyanogen, (CN), is n colourless gas which burns 
with a pale purple finme, and has a pungent odour 
resembling that of bitter almond oil. It is pre- 
pared by heating mercury cyanide, Hg(CN), == 
Hg +(CN),; the cyanogen is evolved as a gas, a 
small quantity of a brownish black substance, para- 
cyanogen, being formed at the same time. The 
specific gravity of cyanogen gas is 26 (H == 1), its 
molecular weight is therefore 26 x 2 = 62, anid 
its molecule, (CN),, 2C ( = 24) + 2N ( == 28), = 52. 
Paracyanogen has the same percentage composition 
as cyanogen, 1.¢e., it contains carbon and nitrogen 
united atom to atom, but its molecniar weight is 
much higher than (CN),, perhaps (CN)), or (CN ay ; 
such bodies which have the same percentage com- 
position, but differ in molecular weight, are said to 
be “polymeric.” Cyanogen can be condensed to ay 
liquid by a pressure of about four atmospheres, and 
is extremely poisonous. The formula of cyanogen 
is often written Cy. 

Hydrocyanie Acid, Hydrogen Cyanide, or Prugsic 
sloid (HCN or HCy).—This dangerous substance 
is prepared on the large scale by distilling a mix- 
ture of potassium ferrocyanide, sulphuric acid, and 
water; the acid distils over with some water, and 
thus a strong solution of prussic acid is obtained. 
The pure acid is a colourless liquid, boilinggat 26° 
Cent., which solidifies when cooled to — 18° Cent. ; 
it is most fearfully poisonous, less than one drop 
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being a fatal dose; it has a characteristic odour 
resembling bitter almond oil. A solution of about 
2 parts of the acid in 100 of water is used in 
modicine; even in this exceedingly dilute s‘ate the 
dose administered is 2 to 5 drops. A solution of 
hydroocyanic acid gradually decomposes when kept, 
but it is found that the addition of a trace of 
hydrochloric or sulphuric acid materially tends to 
preserve the aqueous solution. Prussic acid is 
found in minute quantities in the kernels of peaches, 
plums, etc., in the leaves of the cherry laurel, in 
the crude oil of bitter almonds. Its action as 
a poison is extremely rapid, and as a rule death 
ensnes before there is time to administer an anti- 
dote; the best treatment consists in pouring cold 
water on the head and neck, administering an 
emetic of a tablespoonful of mustard in warm 
water, the free use of stimulants, such as brandy, 
holding ammonia to the nostrils, etc. 

Hydrocyanic acid forms a series of salts, the 
cyanides, which in some respects resemble the 
chlorides, bromides, and iodides. 

Potassium Cyanide (KCN or KCy).—This salt is 
largely used in the arts, since its solution readily 

issolves various silver salts, forming solutions suit- 
able for electroplating. It is prepared on the large 
scale by fusing eight parts of potassium ferrocyanide 
with three parts ef dry potassium carbonate until 
gas ceases to be evolved— 


K,¥eC,N, + K,CO, = 5KCN + KCNO + Fe + CO,. 
aeremerremensett! en acre, OO rr ee Oe ae rere 


ioe 
Potassium Potassium cyanate 


ferrocyanide 

Potassium cyanide is often formed in the blast 
furnace (see Iron, Vol. V., p. 129). It is a colour- 
less crystalline substance very soluble in water; 
it has the odour of bitter almond oil, and is as 
poisonous as prussic acid, but its action is not 
quite so rapid. 

If a solution of silver nitrate be added to a weak 
solution of potassium cyanide, a white precipitate 
of silver cyanide, AgCN, is thrown down, but the 
precipitate readily dissolves if more potassium 
Syanide be added. 

Potassium Forrocyanide or Yellow Prussiate of 
Potash, K Fe(CN), or K,FeCy,.—This is prepared 
on the large scale by fusing in iron pots dry animal 
matéer which contains nitrogen, such as horns, 
hoof-shavings, hair, etc., with potassium carbonate 
and iron-filings. The fused mass after cooling is 
treated with hot water and filtered; the solution 


on evaporation yields crystals of potassinm ferro- 


cyanide. This substance forms large pale yellow . 
crystal? which are particularly difficult to powder. . 


It is soluble in water, and the solution is not 
poisonous ; it is an exceedingly delicate test for iron 


salts, giving with ferric salts a dark blue precipitate, 
Prussian blue, Fe,Cy,,. ‘ 

Potassium Ferricyanide or Red Prussiate of 
Potash (K,¥e,Cy,.) is prepared by passing chlorine - 
slowly through a solution of potassium ferrocyanide 
until it is reddish— 

2K FeCy, + 2Cl = K,Fe,Cy,, + 2KC1. 

The solution is then evaporated and allowed to 
stand, when the ferricyanide evaporates out in 
ruby-red crystals, which are easily soluble in watér 
to a greenish solution. This solution when added 
to a ferrous salt (as FeSO,) gives a dark blue pre- 
cipitate known as Turnbull's blue, Fe,Cyy,. but with 
ferric salts only a brown or greenish coloration is 
produced. 

Ordinary Prussian blue forms a dark-blue mass 
with a coppery lustre, somewhat resembling indigo ; 
when heated in the nir it burns like tinder; it is 
much used as a paint; the colour is destroyed by 
alkalies (KHO, etc.). 

Potassium  Sulphocyanide or Sulphocyanate 
(KCNS).—Dry potassium ferrocyanide is fused with 
half its weight of sulphur; the fused mass is then 
extracted with water, nnd the iron in the solution 
precipitated by adding potassium carbonate; the 
filtrate ix then evaporated, when colourless crystals 
of the sulphocyanide are obtained. This substance 
is very soluble in water, its solution has a bitter 
taste, it is not poisonous, it gives a deep blood-red 
colour with ferric salts, 

Cyanic Acid (HCNO), the ammonium cyanate, 
is interesting since it offers a striking example of 
the case with which the atoms often rearrange 
themselves in organic substances, and thus pro- 
duce totally different compounds ; if a solution of 
ammonium cyanate be evaporated, it is converted 
into quite another substance, urea— 


_ NHs 
NH,CNO = CO{ y iH; 
Ammonium cyanate “Uren 
Urea, CO(NH,), sometimes termed carbamide 
since it is carbon dioxide, CO,, in which one atom 
of oxygen has been replaced by two amidogen, NH,, 
groups. This substance occurs largely in the urine 
of mammals, and forms the chief substance by 
which the waste nitrogen leaves the body, When 
pure, urea is a transparent colourless crystalline 
substance, very soluble in water and alcohol; it has 
a cooling saline taste. When an impure solution is 
allowed to putrefy, the urea takes up water and is 
converted into ammonium carbonate— 


CO(NH,), + 2H,O = (NH,),CO, 
In addition to cyanic acid, the molecular formula 
of which is believed to be HCNO, we have at least 
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three other bodies which have exactly the same 
percentage composition, but different molecular 
weights, these are fulminic acid, H,C,N,0,, 
cyanuric acid, H;C;N,0, and fulminuric acid, 
which has also the formula H;C,N;0,; when two 
bodies have in this way the same molecular weight 
they are said to be ‘“ isomeric.” 

' The most interesting of these three substances is 
Fulmiaic Acid, H,C,N,O,; the acid itself has not 
been obtained, but its mercury salt is manufactured 
on the large scale for percussion caps, crackers, etc. 


THE HYDROCARBONS. 

1. The Marsh Gas or Paraffin Series. — The 
simplest member of this series is marsh gas or 
methane, CH,; the carbon in this body is obviously 
a tetrad, and all its points of attachment or bonds 
are occupied by atoms of hydrogen, thus — 

i 
H— ; —H. 
H 
Now, if we replace one of the hydrogen atoms by 
methy!, CH;, we have 


ie 
aa aad ies 
H H 


1.6, C,H, or ethane, the second member of the 
series ; if we repeat the process, we have 
To 
| | 
aT 
H H H 


C,H,, or propane, the third member, etc. In this 
way we get a whole series of bodies up to C,,H,,. 
These bodies have many similar reactions, and they 
show a gradation of properties from the gas CH, 
through liquids to the solid paraffins which are 
used for making candles; such a series of bodies 
so closely resembling each other in constitution and 
reactions is termed an “ homologous series.” 

Many of the paraffins are found in nature in petro- 
leum, paphtha, paraffin, or rock oil; they ean also be 
obtained by the distillation of coal. When acted 
on by chlorine, bromine, etc., the hydrogen in the 
paraffins is partly and sometimes entirely replaced 
by the halogen element. The properties of methane 
have already been studied (see Vol. IV., p. 183). 
Ethane, propane, and butane are colourless gases 
closely resembling methane. _ 

By far the most impartant source of the paraffins 
is. the natural supply derived from the celebrated 
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wells of America, Burmak, etc. Our younger | 
readers can hardly realise the general state of . 
domestic lighting some thirty years ago, before the 
introduction of the “ paraffin lamp”; it is true that 
there was gas in the towns, and that the well-to-do 
had the moderator lamp burning the expensive 
colza oil, but the labourer had but the tallow candle 
and the rushlight. In 1847 a small spring of petro- 
leum was discovered in a coal mine at Alfreton, in 
Derbyshire, by Lyon Playfair ; this was worked by 
Messrs. Young and Meldrum, but became exhausted 
in two or three years. In 1850 Young turned his 
attention to a sort of coaly slate or slaty coal, 
known as Boghead coal or Torbane Hill mineral, 
and found on distilling this that he obtained a dis- 
tillate containing much paraffin oil. In Pennsy)- 
vania petroleum had long been known to the 
Indians, and was collected and sold by the Seneca 
Indians as Seneca oil, but it was not till August, 
1859, that the first borehole was opened at Titusville, 
This spring yielded over 800 gallons of oil per day; ° 
this quantity has been greatly exceeded by other 
wells, some of which have yielded over 100,000 
gallons per day. These enormous supplies have 
considerably cheapened the price, and at the 
present day the excellent illuminating agent, “the*® 
paraffin lamp,” is known in every cottage. The 
crude petroleum, or, as it is commonly called in this 
country, ‘‘ paraffin,” seems to be a mixture of a 
great variety of paraffins with a comparatively 
small quantity of hydrocarbons belonging to other 
series, olefines, etc.; the latter are destroyed by 
the action of strong sulphuric acid, etc.; the acid 
is then neutralised with soda, and the whole dis- 
tilled. The portion which first passes over constitutes 
the so-called light petroleum, benzoline, petroleum 
spirit, naphtha, gazoline, ligroin, etc.; it is much 
used for dissolving grease, cleaning gloves, etc. ; 
it boils from 40° to 120° Cent., giving off a heavy 
vapour which readily ignites. After this has been 
condensed, the ordinary paraffin oil, petroleum, or 
kerusene, used for burning in the common paraffin 
lamp, distils over between 150° to 200°. After this 
we have the soft, semi-solid vaseline, 80 much usede 
for ointments, etc, and finally the bard solid 
paraffin used for candles. The name paraffin in- 
dicates that these bodies are but slightly acted 
upon by ordinary chemical] reagents (parum afinjs). 

2. The Olefine Series of Hydrocarbons. — The 
lowest member of this series is olefiant gas, or 
ethylene, C,H,; it has already been described (sec 
Vol. IV., p. 138); it forms the first member of 
another homologoys series, ethylene, C,H, propy- 
lene, C,H, etc., to Cy Hy. 

An account of the aromatic hydrocarbons, ben- 
sene, etc., will be given inafuatureleson, | 
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There are several other series of hydrocarbons, 
out their compounds are not so important as those 
of the series mentioned above. 

We will now consider some of the bodies derived 
more or less directly from methane or marsh gas, 
the lowest. member of the Paraffin series. 


volatile pass into the condenser,.and then fnto the 
receiver, D. The thermometer ia carefully watched, 
and is found to rise slowly aa the distillation 
proceeds; the distillate which comes over, ray 
between 90° and 100°, is collected. bp is then re- 
placed by a fresh receiver, and the portion which 


” 





Fig. 49. 


Methane by some is looked upon as the hydride 
of an organic radicle methyl, and ite formula is 
then written CH,H. 

Methyl Hydrate or Methyl Alcohol (CH,;HO).— 
This is prepared from the aqueous liquid obtained 
by the dry distillation of wood. The crude wood 
spirit contains tarry matters and other impurities, 
from which it is freed by mixing with quicklime, 
redistilling, and then subjecting the purified liquid 
to a process known as fractional distillation. By 
this process a mixture of liquids of different boiling 
points can be separated more or less completely 
into its various constituents. 

A simple form of apparatus for fractional dis- 
tillation on the small scale is shown in Fig. 49. 
The liquid is placed in a flask, into the neck of 
which is fitted a long bulbed tube containing a 
thermometer, 8, the bulb-tube has a T-tube con- 
necting it with a Liebig's condenser (which consists 
essentially of a long glass tube, round whteh cold 
water circulates (see plate, Vol. ITI., p. 257); the liquid 
distilling over (distillate) is collected ina fiask,p. We 
will suppose that we have a mixture of liquids boil- 
ing from 90° to 140°Cent. The liquid is heated until 
it b&is, the vapour passes over into the bulbed 
tube, c, in which the least volatile portions con- 


' dense and run back into the flask, while the more 


comes over while the thermometer indicates 100° to 
110° collected apart, and so various fractions are 
collected which have different boiling pointe. The 
process is then repeated with each of these fractions 
several times, and thus the various constituents can 
be separated in a fairly pure state. The various 
paraffins in the crude petroleum are separated in 
this way. 

Pure methy] alcohol is a colourless liquid with a 
smell closely resembling that of ordinary alcohol, 
ite specific gravity is 0°814, boils at 55° Cent., mixes 
readily with water, and burns with a pale blue 
flame; it is used in the manufacture of some anilin 
dyes. 

Chloroform (CHCl,) may be considered as marsh 
gas, CH,, in which 8 atoms of hydrogen have becn 
replaced by 3 of chlorine. This substance was 
discovered in 1881 by Liebig, and ite power of 
producing insensibility by Sir J. Simpson in 1848. 
It is manufactured by stirring 10 parts of good 
bleaching powder (“chloride of lime”) with 40 
parts of water and 1 part of alcohol (specific 
gravity 884). Much heat is evolved, and the 
chloroform is distilled over in a current of steam. 
It is a colourless mobile liquid, with a peculiar 
pleasant smell, and a burning taste; it boils at 
61° Cent. ; it is irsoluble in water, bat mixes with 


G THE 


alcohol and other. It dissolves phosphorus, iodine, 
fats, etc.; it is not inflammable. 

Furmic Acid (HCOOH) owes its name to the fact 
that it occurs in ants—in fact, a red ant, from a 
chemist's point of view, may be considered as a 
little bag of formic acid. It also occurs in the 
hairs of the stinging-nettle. It ix usually prepared 
by heating ordinary oxalic acid with glycerine. 
Pure formic acid is na colourless liquid, with a 
penetrating odour; when placed on the skin it 
produces first a blister, and then a painful wound. 
It reduces gold, silver, and mercury salts to the 
metallic state ; when warmed with strong sulphuric 
acid, formic acid splits up into carbon monoxide 
and water; it forms many salts, the formates, as 
HCOOK, potassium formate, ctc. 


HISTORIC SKETCHES, GENERAL.—XI. 
(Contlnucd frow Fol, V., p, 332.) 


THE RISE OF PRUSSIA. 


THE kingdom of Prussin was a creature of very 
gradual growth. Like nll other things that are 
great and worthy of respect, it had to be founded by 
wisdom and industry, and built up by suffering, 
patience, and perseverance, Not until the Thirty 
Yours’ War (see Historic Sketches, Vol. V., p. 136) 
had revealed to them their strength, and also given 
them the opportunity, did the Margraves of Branden- 
burg think of enlarging their borders till they 
should be worthy of the title ofa kingdom. Hitherto 
the margraves had been content to be chief among 
the feudal dependants of the Emperor of Germany, 
and had found in the government of their own 
states, and in tho assertion of their dignity, em- 
ployment enough for their energies, and outlet 
enough for their ambition. 

From a remote period that portion of Scythia 
which was known as Germany had been divided 
into a number of small states, differing as to title 
and importance according to their size, and ac- 
cording to the influence they were able to bring to 
bear upon head-quarters. Over all was the im- 
perial ruler, elected by the chief of the lesser 
potentates, now from one house, now from another, 
not having hereditary dignity—at least until quite 
modern times—-but chosen because he was con- 
sidered to be the ablest man, the king, the man 
best able to serve the common weal, 

The Electors were seven in number—the King 
of Bohemia, the Duke of Saxony, the Margrave 
of Brandenburg, the Count-Palatine of the Rhine, 
and the Prince-Bishops of Mayence, Treves, and 
Cologne, and these among themselves decided 
who should be chief of the feudal‘ anion of 
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states which was known as Germany. ‘Accord. 
ing to the principles of the feudal system, each 
of the seven Electors—much more, therefore, 
those lesser dukes and counts who were not 
of sufficient importance to have a voice in the 
imperial election—was bound to render to the 
Emperor the allegiance of a vassal to a suzerain, 
an allegiance which differed from a general and 
absolute allegiance in this, that the vassal was in 
almost every department or relation of life free to 
act as he pleased within his own territory, but in 
all concerns which affected the union as a whole 
was bound to obey the will of the Emperor as 
dictator, to render him military Service, and to con- 
tribute towards the common expenses of the Empire. 
Thus, when the Turks by their armaments threatened 
Western Europe, and commenced their attacks on 
the eastern provinces of Germany, it was incumbent 
on all the princes of the Germanic Empire to lend 
a hand, and to give money towards repelling the 
invaders; but when it came to be a question of 
domestic administration, say in Saxony, the duke | 
of that province was not called upon by his alle- 
giance to consult the Emperor in the matter, but 
possessed plenary power himself to deal with the 
matter without right of appeal. ¢ 

There were very many of these petty stntes. 
When the soldier-chiefs who last occupied southern 
Scythia began to settle down, they took possession 
of such lands as their own followers happened to 
occupy, and holding them by the grace of God and 
the strength of their strong sword-arms, assumel 
the government of the territory, and succeeded in 
obtaining recognition from the most powerful of 
their class, who in his turn, and by virtue of the same 
litle, agsumed the title and position of emperor, 
the representative of the Western Emperor of the 
Roman Empire, the King of Italy, and the arbiter 
of European affairs. 

The title of “ graf,” or “ grave,” was equivalent 
to count, and was the lowest grade of sovereign 
noble; then came duke (from the Latin dwz, a 
leader) or herzog, signifying drawn out, elected, 
raised; and then came king, a title given to theg 
holders of the larger principalities. Markgraf, or 
margrave, signified a count of the marches or 
borders, and was equivalent to the word marquis; 
a count-palatine signified originally n nobleman 
attached to the imperial household or palace, but 
was afterwards made to indicate the sovereign 
princes of those provinces which the Emperor had 
at one time or another conferred upon officers 
of his palace. From these dignitaries, who in- 
cluded prince-bishops among their numbew were 
selected the seven Electors of the Empire, so that 
the title of elector came to be one of special 
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honour, and. was tacked on to the other titles of 
the possessor of it as distinctive and honourable. 
It: was shared, as already stated, by counts, dukes, 
kings, and prince-bishops. 

Certainly not least among the Electors was the 
Margrave of Brandenburg. Lord of the territory 
lying on the westernmost borders of the Empire, 
and including (since 1525) in his possessions the 
dluchy of Prussia, he was exceedingly powerful, 
and could help or disoblige his neighbours to a 
very considerable extent, The neighbouring princes 
therefore courted his favour, and, where their 
interests and not their jealousies were concerned, 
«lepended upon him to support them against the 
power of the princes lying to the eastward. They 
rallied also round him as nagainst foreign foes. 
Notwithstanding all these considerations, the 
Elector of Brandenburg remained loyal to the 
Imperial constitution till he could no longer do so 
and preserve his self-respect, or even his independ- 
ence. The Thirty Years’ War was, as has been 
shown, a war of religion, a war which went to the 
root of the question whether Protestantism should 
or should not exist in Germany in gpite of the will 
of the Emperor, who was wholly opposed to it, and 

®entirely devoted tothe Roman Catholic faith. In 
this war the Elector of Brandenburg, who had em- 
braced the doctrines of the Reformation, took part 
with the Protestant side, and gave in his hearty 
adhesion to Gustavus Adolphus and his successors 
in command. One of the results of the war was to 
show him how strong he was, and also to convince 
him, after the spirit that had been displayed in 
conducting the war, that the old lines of the 


German constitution were for ever obliterated, that. 


is to say, that between him, those dependent on 
him, and the Emperor, the old principle of loyalty 
could no longer exist. 

In 1701 the Elector Frederick, deeming himself 
strong enough to make good his act against all 
the world, with his own hands crowned himself 
king, and announced to the world that his name 
henceforth was not Elector of Brandenburg, but 

» King of Prussia. The house of Habsburg sat on 
the imperial throne, and had procured that the 
<lignity of emperor should be hereditary in the 
family. It could ill brook the assumption of 
kingly power by the most powerful vassal of the 
Empire in the west ; but cxhausted by the sustained 
efforts of thirty yoars of war, it was not in a 
position to take exception practically to the move, 
though it viewed the rise of Prussia with dislike, 
and waited for an opportunity of knocking it down 


Frederick the First survived for twelve years 
his assumption of royal dignity, and during that 


time did his utmost to weld into a coherent masa 
the numerous parts which conatituted his dominions, 
Upon his successor, Frederick William, devolved 
the task of preparing the new-born kingdom to 
guard against the storm which sooner or later, it 
was seen, must burst upon it. Not only was there 
the open hostility of Austria and her dependent 
States to be overcome so soon as those staten 
should have sufficiently recovered to allow of their 
taking the field, but there were the jealousies of 
France and Russia to be met, and by some meana, 
probably not without violence, to be allayed. For 
this work of preparation there was no fitter man 
than the second King of Prussia. A man with few 
ideas—some great ones were among them-—he had 
the courage and the pertinacity to carry his ideas 
out to the fullest, and his aims were in the main 
for the advancement and benefit of Prussia as a 
European Power. He formed and organised the 
Prussian army ona model upon which his successor, 
Frederick the Great, hardly improved ; he laid the 
foundation of Prussinn finance on that basia of 
thrift which has been its chief and its most 
admirable characteristic ever since. The idea of 
military organisation throughout the country, ao 
that every man of the population should be liable 
to soldier-service, was the king's; and so was the 
wisdom which placed the domestic Jaws upon a 
footing somewhat less unsatisfactory than that on 
which they had hitherto rested. Yet he was a 
prince hated quite as much as he was respected, 
particularly in his own family, where he acted as 
an insane tyrant, going the length on one occasion, 
when he had goaded his son, the crown prince, by 
repeated acts of oppression into the idea of de- 
serting Prussia altogether, of condemning that son 
to death as a deserter, and of actually causing his 
son's friend and companion, Lieutenant Katte, to 
undergo the extreme pennity in the presence of 
the prince. Out of the school of this Tyrannus 
came Frederick the Great; from his brain issued, 
realy-made and armed at all points, the kingdom 
of Prussia, as Minerva is fabled to have done of 
old from the head of Jupiter. Into the inheritanee 
left by such a man came Frederick the Great, in 
the year 1740, by which time the nations had had 
leisure to look around, and to take notice of the 
new peer which had sprung up among them. 
France, weakened by the long and exhausting 
wars of Louis XIV., was quite unable, if she wished 
it, to crush the new Power; but it is probable she 
did not then see what has since been forced upon 
her notice, that Prussian might become a first-rate 
Power, capable of disputing the supremacy with her 
in southern Europe. Austria, however, saw, with 
quick instinctive eyes, that if she wished to be, as 
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hitherto, firet without question in Germany, she 
must at once, without losing an opportunity, strike 
a blow which should permanently injure Prussia, 
and reassert once and for ever her own superiority. 


é 
crown, which belonged essentially to the Austrian 
Habsburgs; while the King of Sardinia claimed 
the Duchy of Milan; and the imperial crown iteelf 
was claimed by no less than three hostile and 





Frepericx THE Great Reviswine His Troops. 


She had recovered pretty well from her sufferings 
in the Thirty Years’ War, and she saw that, in 
view of the ocampactness and the organisation 
which were a0 visible in the Prussian kingdom, she 
must even risk something rather than allow Prussia 
to make such headway. Suddenly she found that 
through the force of circumstances she was com- 
pelled to act on the defensive instead of the 
aggressive against her rival, The Emperor Charles 
of Germany died in 1740, and his daughter, Maria 
Theresa—for whose right to succeed Charles had 
been careful to obtain the recognition of the 
European Powers—found herself engaged in a con- 
test with numerous foes who set up claims to the 
several portions of her empire. The Pragmatic 
Sanction, by which the assent of Europe had been 
given to Maria Theresa's claims, was disregarded 
by those most interested in doing so, England and 
some of the lesser German states being alone in 
their fidelity to their engagements. Frederick, 
who knew the national feeling of Austria, and the 
wishes of her statesmen towards him, determined 
to assume the offensive, and to pick up for Prussia 
what he could out of the ruins of the Empire. 
While the Elector of Bavaria claimed the Bohemian 


powerful rivals, Frederick put in his claim to the 
province of Silesia, which he asserted to be his by 
virtue of some right which it is difficult now to 
follow. His claim being refused, he poured his 
fine troops into Silesia, and conquered the province, 
offering the Empress-Queen, however, to support her 
against all claimants to the Empire, if she would 
confirm him in the possession of Silesia. She 
refused, made an appeal to the nationalities under 
her for help, and in spite of French, Spanish, 
Prussian, and Bavarian armies, which swarmed 
about her territories, presented a bold front, and 
resolutely set herself to work to overcome her dif-e 
ficulties. By the aid of British money and British 
troops, Maria Theresa held her ground, though she 
was foroed, as the price of buying cessation from 
Prussian attacks, to consent, after a brillignt 
victory gained by Frederick, to confirm Silesia to 
him by treaty. The other belligerents were com- 
pelled by force of arms to agree to a peace which 
for a while gave rest to Germany. 

In 1756 broke out the Seven Years’ War. The 
situation in Europe had changed. Maria Theresa 
was dead, and the interests of England required 
that she should ally berself with the King of 
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Prussia Yather than with his foes; while France, 
giad of any support against England, with 
_whom she was engaged in a chronic war, joined 
her forces with those of Austria. Hanover, in 
the British interest, sided with Prussia; Saxony 
sided with the Empire. The time seemed to have 
arrived for humbling Prussia, and for wresting 
Silesia again from her grasp. Frederick saw the 
storm coming, and heing always ready, anticipated 
its arrival by himself invading Bohemia. 

Now came the tug of war. By fine generalship 
Frederick made the whole of the Saxon army, en- 
camped at Pirna, lay down its arms, and defeated 
at Lowositz the. Imperial forces which were 
hastening to its relief. This was on October Ist, 
1756. In the spring of the following year the 
Austrians and French were ready. The latter 
began to march on the southern frontier of Prussia ; 
the former, under Prince Charles of Lothringen 
and Field-Marshal Broune, moved to attack the 
Prussians, and came up with them at Prague on 
the 6th of May. The Austrians lost 24,000 men, 
the Prussians 18,000, and the Prussians remained 
victors and masters of the field. Six weeks after- 
wards the battle of Kollin was lost by Frederick, 
Bith a loss of 14,000 men, after a contest of eight 
hours’ duration; and to this succeeded a number 
of battles, now between Prussians and Austrians, 
now between Prussians and Austrians allied with 
Frenchmen, now between Prussians and Frenchmen 
combined with Russians. The odds were almost 
always against the Prussians, who supplied the 
want of numbers by the desperation which naturally 
inspires men fighting for actual existence, and who 
on several occasions achieved wonderful success, 
considering the proportion of enemies opposed to 
them. At Leuthen (5th of December, 1757), when 
the Prussians, under Frederick himself, were 
32,000 against over 80,000 of Austrians, Bavarians, 
and Wirtembergers, under the best generals of the 
day, the Prussians gained a decisive victory. Six 
thousand of the conquerors fell, but were revenged 
by the loss of 27,000 of the enemy, who also lost 
116 guns and 561 flags; and of the strong Austrian 

y which had begun the campaign, only 37,000 
reached Bohemia. Breslau, with a garrison of 18,000 
men, surrendered, with all its stores and its military 
chest, to a force which did not number more than 
abo@t 14,000. In other principal battles the 

were now victorious, now ruinously 
defeated, and more than once Berlin was occupied 
by hostile troops, and the capital of Prussia suffered 
the penalty of ite king being at war with barbarians 
like tha Ruasians. At Kunersdorf, on the 12th of 
August, 1759, Frederick experienced the greatest 
defeat he ever sustained—his army, nearly half the 


numbers of the Austrians and Russians, was beaten 
with the loas of nearly half its complement, of 170 
guns, and 28 colours. It was a orushing defeat. 
But the spirit of Frederick was of the “no aur 
render” kind; and though, after this reverse, it 
seemed impossible for him to hold his own, and 
though his kingdom was exposed to all the horrors. 
of invasion, he remained firm, gathered up’ his 
forces for another effort, and in August, 1760, over- 
threw the Austrians at Liegnits with dreadful 
slaughter, and with great loss of cannon ant. 
military trophies, From this time to the end of 
the year 1762 the war went on with varying 
‘success, but the Prussians, aided by British sub- 
sidies to the extent during the seven years of 
£112,000,000, managed on the whole to win the 
mastery. On the 3lst of December, 1762, Frange 
and Russia having withdrawn from the contest, 
the representatives of Prussia, Austria, and Saxony 
met at Hubertsberg, and arranged the basis of the 
Treaty of Paris, which restored peace on the 
basis of mutual restitution of conquests. Prussia 
gave up her hold on Saxony, and Austria consented 
to the integral union of Silesia with the new king- 
dom of Prussia. This kingdom entirely changed 
the whole character of its relations to the other 
European Powers. It came out of the war a 
recognised entity—a thing capable of being culti- 
vated and of growing; it had no longer a doubtful 
or precarious status. Moulded by the second King 
of Prussia, perfected by the third, it grew in the 
interval between the Seven Years’ War. and the 
wars of Napoleon into a very considerable Power, 
second only in Germany to that wielded by the 


“house of Austria. The Seven Weeks’ War of 1866 


showed what use Prussia had made of her oppor- 
tunities since 1815, and proved that she was more 
than a match for her pristiné master and later rival ; 
while the Franco-German' War of 1870-71, whicls 
ended in the disastrous défeat of France, brought 
Prussia to the height of its power, and directly 
resulted in the formation of the new German 
Empire, altogether apart from Austria, and with the 
King of Prussia at its head'as German Emperor. 


See :—C. A. Fyffe, Modern Europe; Cassell’s Untversal History. 





GREEK.—VIJ. 
(Continued from Vol. V., p, 886.) 
THE THIRD DECLENSION (co:.t:nued), 

Il. NOUNS WHOSE STEM ENDS IN -o (continued). 

(iii.) A few neuter nouns in -as (-aos) are 
declined as follows, the final » of the stem being 
lost, and the « contracted with the vowel of the 
case-sufix : ¢.g., rd ydpas, prirtlege. 
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Singular. Plural. 
N.A.V. 7d yépas. (yépa-a) yépa. 
Gen. (yépa-os) yépws.  — (yepd-wy) “yepaor. 
Dat. ytpact. 


(ytpa-t) yépas. 
Dual. 


N.A.V. (yépa-e) dpa. 
G.D. (yepd-oww) yepgy. 

After yépas decline 1d yijpas, old age. With 
these two may be connected some nouns whose 
stem ends in -r—¢.9., 7d xpéas, flesh; rd répas, 
@ prodigy; and +) képas, a horn (in Attic prose 
only, 7d «épas), since after dropping the r they 
may be contracted in the same manner. They 
have also the regular forms with +r. Thus, «épas, 
«éparos, and xépws; xépar: and xépq, etc. (indeed, 
xdpws and xépq are only found .in Attic prose as 
military terms). Tépas, however, has the two forms 
only in the plural, the contracted are the more 
common: thus, répa, repay. 

Ill, NOUNS WHOSE STEM ENDS IN A VOWEL. 

We pass on now to the third great division of 
the nouns which follow the third declension— 
namely, those whose stem ends in a vowel: i.e., 
in -i, -v (-ev, -au, -ov), -0, OF -w. 

We will take them in this order :-— 

Ci.) Nouns whose stem ends in -i, -b. Of these 
nouns the vowel of the stem remains throughout. 
We take as examples: 6 xis (gen. mi-ds), the corn 
weevil; 4 ots (Latin sus), a sow (% short in dis- 
syllabic cases); 6 iy@ds, a fish (o in dissyllabic 


cases only). Singular. 
Nom. 4 «is. 7) ous. 5 ix@us. 
Gen. Ki-ds. ov-ds. ixOu-os. 
Dat. web, ov-l. ky Ou-7. 
Acc, aiy. * aby. ix Oby. 
Voce. Ki. od. ix@e. 
Plural. 
N.Y. ki-es. a@e-es. ixOu-es. 
Gen, seantba. ou-or. ly Ov-wy. 
Dat. icc-al, ov-al, ly Oven. 
Acc. i-as. ov-as, ous. (ixOv-as) ixGis. 
Dual, 
N.A.V. kive. ov-e. ixOu-<«. 
G.D. Ki-uty. ov-oCv. iy@d-orv. 
VOCABULARY. 


“Ayxtortpoy, -ov,76,nhook, “laos, -4, -ov, equal. 
*Aypevw, I catch. Mis, puds, 6, a mouse 


“Ayptos, -a, -ov, wild. (Latin mus). 
“Auredos, -ov, #, a vine. Néxus, -vos, 6, & dead 
*Avaxirra, I emerge. body, corpse. 


Bagiteto (gen.), I am 
king, I reign. 

Bdrpaxos, -ov, 6, a frog. 

Bérpus, -vos, 6, a bunch 
of grapes. 


Nlayis, -(30s, 4, a trap. 

Zrdxus, -vos, 6, an ear of 
corn. 

Svpos, -ov, 6, a Syrian. 


EXERcise 35. 


Translate into English :— 

1. Of iyOdes de rot wordyou dvaxtwrrovew. 2. Of 
Onpevral ras d&yplas obas aypevovery. 3. Tdwvres Toor 
vénvot, 4. Yuya 3t beds Barireves. 5. ‘H &uwedos 
gépea Borpuvas. 6. 'H yh odpe: ordxus wal Bérpvas. 
7. Tots puoi waxn wort Fv wpds ros Barpdxous. 8. 
Of pues waylow a&ypetovra:. 9. Of Zipor oéBorran 
vous ixOis ds Beovs. 10. *Ayxiorpois aypevomey rods 
ix Gis. 

EXERCISE 36. 

Translate into Greek :— 

1. They catch fish with a hook. 2 Fish are 
caught with hooks. 3. The hunter lies in wait 
for wild boars. 4. The bunches of grapes and 
ears of corn are beautiful. 5. The vine bears 
grapes. 6. The frogs had (to the frogs there was) 
once a battle with (against) the mice. 7. We 
look on corpses. 8. The earth bears many vines. 


ii.) Nowns whose stem ends in -i, -0. The vowel 
of the stem remains only in the nominative, 
accusative, and vocative singular; in the other 
cases it passes into « In the genitive singular 
the masculines and feminines take -ws, and in the 
genitive plural -wy: as, 4 wddcs, @ city; 8 wijrgss, 
anell, Neuters end in -eos in the genitive singular : 
as, Td olvams, mustard ; 7d kor, @ city. 


Singular. 

Nom. 7wdéccs. dahxus. toolvam. 1d koru. 
Gen. wédAe-ws. xhye-ws. civdwe-os, kore-os. 
Dat. wéaa. WAX EL, oivares, kore. 
Ace. wédw. wiXuy. civam. bory. 
Voc. wdAt wHXY. olvam. korv. 

Plural. 
Nom. wéAes. whxes. owvdwrn. korn. 
Gen. awddre-wy. whxe-wy. civdre-av. bord-wy. 
Dat. wdde-ct. wyxe-ot. civdre-ct. ore-ct. 
Acc. wdAes. whyes. owdrn. Gorn. 
Voc. wdAeas. ehxas. owarn. born 

Dual. 

N.A.V. wdaA(e-e)n. rhx(e-e)n. civdwe-e.  borr(e-a)y. 
G.D.  wodd-ow. wnxé-o1w. cward-ow. aord-orv. 


Here belong the adjectives in -us, -e:a, -v, which 
in declension depart from that of masculine and 
feminine substantives in this only, that the genitive 
of the masculine singular has the common form -ees 
(and not -ews) and that the neuter plural has -ea; 
thus, yAueds, sweet. 


Singular. 
Nom. duds yAuKeia yAune. 
Gen. -yAuxé-os yAunelas yauné-or. 
“Dat. —-yAuee? yAunela vyigket. 
Acc. =s-yAuedy *yAuneiay pAuKy, 
Voc. — yAved yAuKeia yAunb. 


GREEK. 


; Plural. 
Nom. Auneis yAvaeion yrunda. 
Gen. =-yAvadwy yAveedy yAunder. 
Dat. = yAuxdar yAuaeias yAuxéat. 
Acc. = yAuxeis Avaelas yAunéa. 
Voc. = -yAuxe’’s syAvieias yAunéa. 
| Dual. 

N.A.V. yAucde = -yAuneta yaunde. 
G.D. —-yAuxdow prunelauy yAunéoty. 


Here also belong the 
-eos), Which are declined 


adjectives in -ds, -b (gen. 
AS yAuKvs, yAuKd, only that 


the neuter plural is contracted into », like dory: as, 
4, 4 Slanxus, 7d Blanxy, 7d Siehyn, tro ells long. 
Some substantives in -is,as well as the adjectives 
in -ts, -« (as Wpis, Bei, skilful), have the regular in- 
flection, without any change of the radical vowel. 
For example, 6, 4 wépris, a calf or heifer; 4, 4 ols, 


a sheep ; 


also (in the singular) 4 &yyxeAus, an eel. 


Singular. 
Nom. 6,4 wdpris. heyxerus. 6,4 ols. 
Gen. wépti-os. eyxEAv-os. oids. 
Dat. (mdpriet) wopri, § = by x AF. oil. 
Acc. wopriy. Ey yedur. oly. 
Voc wdpri. ¥yxedu. ols. 
Plural. 
Nom. (xdpri-es) wépris. éyxdAcs. oles. 
Gen. wopri-wy. eyxdAc-wy. olay. 
Dat. ndpTi-ct, dyx fAre-o1. ool. 
Aco. (xdpti-as) wdpris. dyxdrcs. (olas) ols. 
Voce. (wépri-es) wépris. éyxeAas. oles. 
Dual. 
NAV. — wdprice. dyx ace. ole. 
G.D. wopri-ouv. dyxerd-ouv. oluiy. 
VocaBULARY. 
"Apxn, -fis, #,a beginning, Mévos, -n, -ov, alone, 
a principle, govern- __ single. 


ment; pl. magistrates. 
"AcéA-yeta, -as, , Wanton- 

ness, 
BéBaios, -a, -ov, firm, sure. 
Bpords, -h, -dy, mortal; 

of Bporol, mortals. 
Bpsars, -ews, 4, eating. 
Ardpepes, av, different. 
Adpoy, -ov, To, a gift. 
*Ev8eia, -as, 9, want. 
'EwOuula, -as, 4, desire. 
Kapwos, -o8, 6, a fruit. 


Kdopos, -ov, 6, order, 
beauty, the world; 
ornament. 


Krijaa, -iros, ro, & POB- 
sessigg. 

, Krew, -eus, 4, aoquisi- 

tion. 


Néuos, -ov, 6, law. 

“Ovnots, -ews, 7, assist- 
ance. 

TidAeuos, -ov, 6, war. 

Tidots, -ews, H, drinking. 

Tipatis, -ews, #, doing, 
deed. 

Tlipyos, -ov, 6, a tower. 

Bedexs, ~cns, 4, scarcity. 

Srdots, -ews, 4, insurrec- 
tion, a rising. 

Sdveots, -ews, %, under- 
standing. 

Tetxos, -ous, To, & wall. 

“TBois, -ews, %, pride, 
arrogance, insult. 

@tAat, -dxos, 6, a watch- 
man, guardian. 


Gvcis, -ews, $, nature. 


il 


EXERCISE 87. 

Translate into English :— 

1. "Aodayaa riere: Bp. 2. Ev woe: wal Bodo 
woddol elow éraipor, dy 88 owovdaly wpdymeri bAlyor. 
3. ‘O wAourds owdvews wal dvBetas robs avOpdmwous Aver. 
4.°Ewov tH ptoa. 5. Al aed rod odparos dwBuplas 
woAduous xal ordoveas wal pdyas wapéyoucw. 6. Ev 
tails wéAeow al &pxal vduwy pudands eiow. 7. ‘Awdy- 
er6e, & wortrat, ordrewv. 8. 'Opéyecbe, & dudpes, 
kar@y mpdtewy. 9. Atrdpopol eicw al ray Bporéy 
gvoes. 10. "EE BBpews wodAAd nad ylyveras:. 11. 
Kaxot dvpbs Sepa tynaw ob Kye. 12. Adga xal 
wrourds dvev ovvdcews ovx d&odadH xrhpard alow. 
13. Of rav odxwv kapwol yAuKeis ciety. 14. "Aperijs 
BeBaual elow al «rhoes pdvat. 15, TloAAd dorn rely 


Eye. 16. Ol rod doreos ripyo: BéBauol elev. 17. O 
wupyo Th dora xdopos eioly. 
EXERCISE 38. 
Translate into Greek :— 
1. Riches free from (Adw) want. 2. We have 


friends in eating and drinking, but not in mis- 
fortune. 3. In the city the king is the guardian of 
the laws. 4. Obey, O young man, the magistrates, 
5. O child, strive after honourable deeds. 6. The 
possession of virtue is alone sure, 7. The city has 
(to the city are) many towers. 8. Good laws bring 
honour to the city. 9. Follow nature. 10, The 
soldiers fight for the deliverance (ewrnpla) of the 
city. 11. O citizen, avoid insurrection. 


(iii.) Nouns whose stem ends in -ev, -ov, -av. 
The v remains at the end of the word and before 
consonants, but disappears in the middle between 
vowels, Nouns in -evs have in the accusative 
singular -a [the final v of the stem having been 
in such cases regarded and sounded more as a 
consonant (like our v) than as a vowel (like our w), 
and so the » of the accusative was weakened to 
short a (vide supra lesson IV.)] and in the ac- 
cusative plural -as; in the genitive singular, what 
is called the Attic form in -ws, instead of -os; and 
in the dative singular, as well as in the nominative 
plural, admit contraction, which, however, is com- 
monly not found in the accusative plural Ifa 
vowel precedes -evs, the svhole singular and plural is 
contracted {as in xoets). Nouns in -ais and -ois 
take the contraction only in the accusative plural. 

The words about to be declined are: 46 BagsAeds, 
a king; & xoedbs, @ measure of liquid (about a 
gallon); 4, 4 Bots, a dull or cow, an ow. (Latin bea, 


bovis) ; and  ypais, an old woman, 


Singular. 
Nom, Bactdets. yoevs. Bois. pais. 
Gen. facird-ws. yo(ew)as.* Bo-ds. ypa-ds. 


* That is, xodws is contracted into yous, xoda into xed, xodur 
into xowy, and xodas into xoas, 
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Dat, Batre’. xoei. Bo-t. ypa-l. 

Acc, Baoird-a. x xo(ea)a. Body. "pair. 

Voo. Bassred. xoewv. Boi. pau. 
Plural. 

N.V. Baoir-ets = xo’. Bé-es. "ypa-es. 

(or ois). 

Gen. Bacird-wr. xo(ew)ar. Bo-ay. "ypa-ay. 

Dat. Baciredor. xoever. Bovol. ypavel. 

Acc. Bacird-as. xo(en)as. (Bo-as) Bots. (ypa-as) 

ypais, 

Dual. 

N.A.V. Baoia(é-€)f. xod-e. Bé-e. pare. 
G.D. Bactrd-ow. xod-ow. 86-1. ypa-oly. 
VOCABULARY, 

"Apxw (gen.), I govern. Ajjpos, -ev, 6, idle talk, 

*Ariud(w, I honour not, chatter. 
dishonour, despise. Noxevs, -éws, 6, a shep- 


*Axapiords, -dy, unthank- 
ful. 

"AxlAAeds, -dws, 6, the 
hero Achilles. 

BotAopua:, I wish, will. 

Tovets, -dws, 6, & parent. 

Elnd(w (dat.), I liken to, 
compare with. 

“Exrep, -opos, 6, Hector. 

"EmiuéAaa, -as, yj, atten- 
tion to, care. 

@uw, I sacrifice. 

‘lepeds, -des, 5, & priest. 

Kipos, -ov, 6, Cyrus. 


herd. P 
Nout, -fs, 4, & pasture. 
’Obuceets, -dws, 6, Ulysses. 
“Ounpes, -ov, 6, Homer. 
‘O@badruds, -of, d, an eye. 
TidrpoxdAos, -ov, 6, Patro- 
clus, 
TloAvAoyos, -ov, talkative. 
Te (enolitic)—xai, and— 
also, both. 
TnAduaxos, -ov, 6, Tele- 
machus, 
éovetw, I put to death, 
kill, murder. 


EXERCISE 39. 
Translate into English :— 
1. Of Baorrels drindreiay Lyoves rev wordtrev. 2. 


‘'H dydAn te voue? dreras. 


3. “Exrwp bw ’AxsAAdws 


goveteras. 4. Of lepeis ruis Beots Bots Ovovow. 5. 
Kipos wais hv Gyabey yovdwy. 6. Of dxapioro) rots 


yovdas driud (over. 


Ajpo Ta dra relpovory. 


dydany els vouhy Eyovery. 


7. MelOov, & wai, rots yovetouy. 
8. Thrduaxos Fy *O8uccdws vids. 
yovdas mpd warrds éy Tinais Exe. 

11. Kaads Apyers, & Bassvcd. 
12. Al ypaee wortacyol elow. 


9. BovAouv rots 
10. Of trav ypaay 


13. Of voueis thy Boay 
14. “Ounpes rods “Hpas 


dpOarpobs Trois Tay Boisy elder. 15. Mdrpoxdros plaos 
wv AxiddAdws. 16. Kipov, rby ray Nepoay BaciAda, 
én) rh re bperg nal rH cole Oauudtoper. 

: EXERCISE 40. 

Translate jato Greek :— 

1. The fiucks follow the shepherd. 2. The king 
has care of (for) the citizen. 3. Ears are tired 
by the idle talk of the old woman. 4. An old 
woman is talkative. 5. The shepherd leads the 
herd of oxen to the city. 6. Oxeén are sacrificed 
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to the gods by [é#d with gen.] the priests. 7. 
Parents are loved by their children. 8. It is the 
business of a good shepherd to take (have) care 
of his herds. 


(iv.) Nowns whore stem ends in -o or -w. These 
are quite regular, but are sometimes contracted in 
the dative singular and accusative singular and 
plural: ¢g., 6, 4 06s, a jackal, and 6 hows, a here. 


Singular. 
N.V. 46,4 Ods. db fpws. 
Gen. Ow-ds. Hipw-os. 
Dat. Geol. fipw-t or fipy. 
Acc. 6e-a. hpw-a and pw. 
Plural. 
N.Y. Oe-es. fipw-es. 
Gen, Oeb- ay. hpw-wy. 
Dat. 6eo-ol. hpw-o. 
Acc. Ow-as. Hpw-as and hpws. 
Dual. 
NAV. 6e-e. Hpw-e. 
G.D. 6d-ouw. pd-ouv. 


Some feminines in -é contract -dos, -d%, -da in 
the singular into -ods, -of, and -& or -dé, and form the 
vocative singular in -ot. The dual and plural, wRen 
used, are formed according to the termination -os 
of the second declension. Examples aré: 7 al8ds, 
modesty, respect, and 1 hx, echo. 


Singular. 
Nom. 7 aides. 4 Axe. 
Gen. (ai86-03) aldois. (hx6-08) hxots. 
Dat. (albd-2) aidor. (Axd-i) Axor. 
Acc. (al&d-q) alga. (Axe-a) hxd. 
Voc. (al8d-7) aidos. (Axét) Axo. 
Plural. ; 
N.V. aidol, 4xol. 
Gen. aldav. AX @Y. 
Dat. alSois. Axors. 
Acc. al8ovs. Axovs. 
Dual. 
co alBd. Axe. } 
G.D. aldocy, hxoiy. ‘ 
VOCABULARY. 
Brére, I see. Kijros, -ov, d, a garden. 
Topyé,* 4, the Gorgon. KAed, 4, the Muse Clio. 
Apes, 6, 8 slave. Aurapés, -d, -dy, sacl, 


’Eparé, %, Erato, one of Aupuds, ~%, -dy, lyric. 


the Muses. Atetas, -ov, 6, Lysias. 
-Ebeordé, 4, good condi- Mfrpws, 4d, maternal 
tion. uncle, - 
‘Ioropoypades, -ov, 6, an Tdrpes, 4, an gincie on 
historian. the father's side. > 


* Plural from stem yopyor. 


GREEK. 


Tpécewoy, -ev, ro, & face, 
countenance, 

2éBas, rd [only with the 
nom. and acc. ], rever- 


Tlefé, 4, power of per- 
suagion re 


Tportataw, I look at. 
Tipéce:u:, I am present, I 


am near, at, belong ence. 

to. Wedtdw, I lie, deceive. 
EXERCISE 41. 

Translate into English :— 


1. “Ounpos Gde: woddobs Hpwas (or fipws). 2. Tiv 
Tay thpdewv dperiy Oauud(ouer. 3. Of Sudes Blov 
Auwnpoy Gyovow. 4. ‘O rod axdrpwos kijwos Kadds 
doriv. 5. 'Opéyou, & wai, rijs al8ots. 6. Aldas 
dyabois axipdow Exera. 7. Avolavy dwt ri weidor 
aol xdpirs Oauud(omer. 8. TH aldot xpdcerr: 7d oéBas. 
9. Mi) wpdoBAere 7d Topyois xpocwroy. 10. °2 Hoi, 
WevSeis woAAGKIS TOUS dvOpmwous. 11. Tidvres dpéyovra 


ebeorois. 12, Mpéwes waid) wal veavlg aida txew. 13. 
KAew nal 'Epard Moical elors, 
EXERCISE 42. 
Translate into Greek :— 
1. Homer sings (of) the hero Achilles. 2. The 


hero Achilles is sung by Homer, 3. The bravery 
of the hero is wonderful. 4. We admiie the 
bravery of heroes. 6. Slaves have (to the slaves 


4sy a sad life. 6. The uncle has (to the uncle is) 
a fine garden. 7. All rejoice at their (the) good 
condition. 8. Admire, O youth, with [mera and 


gen.] modesty the deeds of good men. 9. By 
(dat.) the echo we are often deceived. 


EXCEPTIONAL NOUNS OF THE THIRD DEOLENSION. 


There are some nouns of the third declension 
which cannot be classified, and the differential 
points of these must therefore be given separately . 
€9.— 

(1) 'Avhp, av8pds, a man; yddAa, ydAaxros, milk ; 
~ydvu, ydvaros, a knee; Bdpv, Sdparos, a spear ; ods, 
ards, anear ; xelp, xeipds, a hand, etc. (but gen. dual, 
xepoww, and dat. pl. yepal). 

(2) Tuvh, 4, @ married woman, a wife; gen. 
“yuveun-ds, Cat. yuvarn-[, acc. yuvaik-a, VOC. yuvat; 
pl. yuraikes, -yuvandy, yuvcutl, yuvatkas. 

6&3) Zevs, Zeus (Jupiter); gen. Aids, dat. Arf, acc. 
4la, voo. Zed. 

(4) @plt, 4, hair; gen. rpixds, dat. rpixl, etc.; 
dat. pl. Opel. 

(5) Krdds, 4, a hey; gen. xaadés, dat. Kredi, 
ace. KAeiw: ; pl. nom. and acc. waeis (also KAcives, 
«eias), dat. cadet. 

(6) Kéwy, 5, 4, @ dog; voc. xboy, zen. Kurs, 
dat. xuxl, acc. eby-&; pl. xdves, euvdv, evel, xbvas. 

(7) Mdprus, 6, @ witness (oiir ea i gen. 
rary dat, udprupi, ace. piprope, voo » pdprus ; 

t 


1. pdprien. 
8) Nais (Latin navis), 4, @ ship; gen. veds, 


=~ 
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dat. wnt, acc. yavv; dual nom. and acc. vie, gen. 


and dat. veoty; pl. vijes, ved, vavol, vais. 


ypais and BagiAeds. 


Compare 


(9) “T8wp, 7d, water; gen. Haros, dat. Bari, etc. 


VOCABULARY. 

’"A@nvaios, -ov, 6, an KoAalyw, I hollow. 
Athenian. Koul(w, I carry, bring. 
Alaxos, -ov, 6, Hacus. Krels, xrexds, 6, a comb, 

Afdys, -ov, 6, Hades, Krevl{w, I comb. 
god of the lower world KuSeprfrns, -ov, 6, steers- 
(Pluto). man. 


Aildloy, -oros, an Authiop- 
ian. 

"Amords, -ov, unfaithful, 
inadmissible. 

Aénois, -ews, 7, & request, 
entreaty. 

Aéxouat, I receive 

"ExkaAnola, -as, 7, al 
assembly (the New 
Testament word for 
chureh). 

"1ddvw, I make straight, 
I direct. 

‘lords, -o0, 6,a& loom or 
mast. 

Kdorwp, -opos, Castor. 

Klorn, -ns, 9, @ Chest. 


K0Bos, -ov, 6 (our cube), a 
die. 

Maprupla, -as, %, testi- 
mony. 

Oixla, -as, #, a dwelling. 

Olxos, -ov, 6, a house, 

Tlérpa, -as, #, & rock 
(hence Peter). 

TloAvdeduns, -ov, 6, Poly- 
deukes, Pollux. 

Erayey, -dvos, H, a drop 

2é(w, I save, rescue. 

Zérnp, -npos, 6,a saviour, 
deliverer. 

'Nodrca, -as, #, advan- 
tage, ability. 


EXERCISE 43. 
Translate into English :— 


1. Al yuvaixes TG kdopq xalpovervy. 


2. Of “EAAnves 


oeBovra: Ala nat Mlocede wal "AwdAAw «al &Adous 


Oeods. 
tov olkoy pudAdrrovowy. 
iOvves. 
overly. 


3. Tats yuvatly 4 al’as xpére. 
5. ‘O nxuBepyirns riv vaiv 
6. Al oraydves tot B8aros wétpaw Kotraly- 
7. Tis yuvasuds dors rov olxovy puadrray. 


4, Ol Kdves 


8. Tuvands dobAfs dori odew olxlay. 9. "Ael od 


miwroveot Aids xvBos. 


Thy ris Klorns KAeiv. 
aruxois 8énaiy. 
vee odrnpes hoary. 


pepe. 


10. Of «ives rots dxOpemois 
d&pércay wal HBovhy wapdxovory. 
paprupla woAAdKis amorol eo. 
13.72 Zed, 3éxov rijy rot 
14. Kdorwp wal MoAvuBeians réy 
15. Cuvee) wdon xdopov  oryh 
16. OF Al@lowes rh» rplya médasway Lover. 


11. Al rév papripwy 
12. Kduice, & wai, 


17.7 ybvas, c&{e rhy olxlay. 18. Te xrev ras rplyas 


wrev(Comey. 


19. Afaxos ras AfSou kAeis guAdrres. 


EXERciIs# 44, 


Translate into Greek :— 
1. Ornament becomes a woman. 


2. It is the 


business of women to guard the house. 8 They 


bring the keys of the house. 


4. The keys of the 


house are brought to the mother. 5. The Athenians 
had many ships. 6,‘ Jupiter had many temples. 
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7. The fish emerge out of water. 8. The steersman 
guides the ship. 9. The ship is guided by the 
steersman. 10. You worship Jupiter and Apollo. 


IRREGULAR ADJECTIVES. 

There are also some irregular adjectives—-such 
QS, woAUs, WOAAH, MOA, mich, pl. many; pdyas, 
meydaAn, uéya, great; mpios, mpacia, mpaov, soft— 
which are declined as follows :— 

Singular. 
é n 7rd é F Td 
N. woAds woAAh wor. mwéyas peydaAn péya. 
G. woAAod woAATs WOAAOU. peydAou peydAns peydAov. 
D. worAAG WOAAG WOAAG. peydr@ meydAn meyddrg. 
A. woAdy woAAny woAd. éyay = jeyaAny peéya. 
V. [woAd woAAh wodU.] peydaAe peydAn pméya. 


The plural is quite regular -— 
N. woadul wodAal woAAd. reydAa peydAa peydAa. 


etc. etc. 
Singular. 
Nom. 6 xpaos i) mpaecia Td mpaoy, 
Gen. xpdov mpaclas mpdov. 
Dat. «wpdg xpacia pay. 
Acc. ‘spaor —paciay ®paoy. 
Voc. xpiuos, mpac Wpacia pau. 
Plural. 
N.V. wpitos [xpaeis] mwpacias paca. 
Gen. mpadwy wpaciay wpacwy. 
Dat. s«pdos or xpaéot xpaciais = wpdous OF wpaécn. 
Acc. sxpdous [xpaeis] wpaclas mpaéa, 
Dual. 
N.A.V. wpdw apaela apdu. 
G.D. xpdow mpaciay mpdow. 
: VOCABULARY. 


Meya, adv, greatly, very. 
"OAlyos, -n, -ov, small; 
pl. few. 
OpéArdw, I nourish, 
augment, aid. 
Tid@os, -ous, rd, suffering. 
Tpocayopever, I name, call. 
Tpdao8os, -ov, }, approach, 
income. 
Ztros, -ov, 6, wheat, corn 
Cpl. rd otra). 
$dBos, -ov, 6, fear; @déBov 
txew, to have fear— 
that is, to cause fear. 


EXERCISE 45. 
Translate into English :— 
‘1, TloAby olvoy alvew waxdy dori. 
peydaas wporddous Exouew. 8. "Ev Alyiere modAh 
ofrev apbovia, 4. ‘H OdAarra peydaAn dorly. 6. 


Alyurros, -ov, 4, Egypt. 

*AAdgavSpos, -ou, 6, Alex- 
ander. 

“AAyos, -cus, Td, pain, grief, 

"AgOorla, -as, 4, Treedom 
from- envy (a, of), 
abundance. 

"E@os, -ovs, rd, custom ; 
pl. manners, morals ; 
hence our ethics. 

"IAsas, -a8os, 4, the Tliad. 

Kpoioos, -ov, 6, Croesus. 

Maxeddév, -dvos, 6,2 Mace- 
donian, 


2. Of BaciAets 
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Z 
Kpolay Fv woAbs xAovros. 6. TloAAdmis e& oAlyns 
Bovis péya ylyvera: BAyos. 7. Mpacor Adyos Wddus 
eXxopey. 8. Td peydrAa Sapa ris ruxiis fxat oéBov. 
9. TloAAmy arOpdwwv fn dori wpada. 10. TMdvos 
Gperhy péya bpéAra. 11. Of waldes robs mpdous 
mwatépas Kal rés wpaclas untdpas ordpyouow. 12. 
‘OmAlay Exe Trois wpadow avOpdwos. 13. Al yuvaixes 
mpacial eiow. 14. "Ar€EarBpor, roy MaxeBdvay Bacirda, 
beyay wpoodyopevas of xodAol. 


EXERCISE 46. 


Translate into Greek :— 

1. Abstain from much wine. 2. Bad men delight 
in much wine. 3. Much wine injures men.. 4. 
Kings have great incomes. 5. The income of the 
kingdom is great. 6. Egypt has much corn. 7. 
Many have much-wealth, but little understanding. 
8. Strive after mild manners, 9. The manners of 
the women are mild. 10. (There) is beauty in 
(to) mild manners. 11. Alexander, the king of 
the Macedonians, is often called the Great. 


KEY TO EXERCISES. 


Ex, 27.—1. All men have not the same mind. 2 We 
masticate our food with our teeth. 8. Dolphins are man- 
loving (animals), 4. 1t is the part of a good man to be&r 
all evila with courage. 5. Many districts of Lybia abound 
in ivory. 6. All people hate a loquacious man. 7. Once 
the giants had a fight with the gods. 8S. We rejoice in the 
rays ofthe sun. 9. It is the office of the nostrils to smell. 


Ex. 28,1. ‘Huty eory érchas, 2. 'Ev xwpate rye AcBuns 
& éAdpas yiyverar. 8. Ai Tov HAtou axrives Tove wotudvas > 
réepmover, 4. Ol adeAdoi re cai ai adeAgai xatpovow ev rais 
axtios rou nAcov. 5. ‘H adeAdy eore cary. 6. Cavudgouey 
tov xadoy Tov éAehavra. 7. TloAAoi eAdharres eiocy dv tT AcBiiy. 
8. 'O8orvrwy éotiv Epyov Acatvew To Bpaya. 9. Tlavrds éore 
oéBew rd Geiov. 10. Tots Geois wore Fv woAdquos wpds rove 


ycyavtas. 


Ex. 29.—1. In difficult matters few companions are faithful. 
2. The supplicants touch our knees. 8. Death is a separation 
of the soul and body. 4. Wealth furnishes men with various 
aids. 5. Do not yield to the words of wicked nen, 6. Do 
not, ny son, be a slave to the service of the body. 7. The 
Greeks pour cups of milk as Hbation-offerings to the nymphs. 
8. Accustom yourself to, and exercise your body with, toil and 
sweat. 9. Chatterers vex (or weary) the ear with repetitions 
{of the same story). 10. Accustom your soul, my son, to goa! 
deeds. 11. Evil atories do not lay hold of our cars. 12. We 
listen with our cars, 18, Do not hate a friend for a small fault, 
14, My son, taste the milk. 15. The soldiers Lear lances. 


Ex, 80.—1.°O veaviat, é0igere ra gwpara chy wévy Kal ispwre, 
2. 'Opeyducda trav ayadwr wpayudrwr. 8. TloAAol réprfbvrac 
xpiow. 4. "EE ayadov mpayparos yiyrerat xAdos. 5. Tove 
kadovs pudous tww coda Oauvpdgouer. 6. Ta Trev ayabwr 
ayvOponwy ayata mpéynata SOavudgera:. 7. Oi orparwwra: wa- 
xovrat Adyxais. 8. Ov dianeiBouas row wAGvToy rijs apdrns, Tots , 
Gvaft. 9. Miz weibuaGe rois Adyou Tay GavAuy. 


Ex. $1.—1, The tragedies of Sophocles are bea@iful. 2. , 
We admire Socrates because of his wisdom. 8. Socrates han 
many disciples, 4, India produces many reeds alongnido of 
ita river and marshy districts. 5. Always tell the truth, my 
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von. 6, Anaxagoras, the sophist, was the teacher of Pericles, 
7. O Hercules, bring safety to the unfortunate. 8, Epamin- 
ondas was of an unknown father. 9. Pity an unfortunate man. 
10. Be eager, O young man, for truth. 11. The immoderate 
serve a base servitude. 


Ex, 32.—1. Zwxparea jv Oavpacrh godia. 2. 'EAdaipe rove 
aruxeis. 38. ‘EAcaipopey rove druyets, 4. ToAAct veamtas foay 
pabjre: Swxpdrove. 5. Lwxpare iy woAAyn copia. 6, @avud- 
gover thy codiay Lwxpdtovs. 7. Ot aaparets SovAqvover Thy 
aleypay SovaAciay, 8. @Cavpagoner rag Karas rpayydias Lodo- 
wréous, 1. Ot GAnOais Adyor weBovrar, 10, 'EAcatpw Tow Brov 
Tey axparev. 11. Mi dxere thy omcdiay rots axparect. 


Ex. 38,—1. The earth blooms with lovely flowers. 2. Keep 
not free from heat and cold. 8. We judge the honourable, not 
by length of time, but by virtue. 4, Every height in the mortal 
race is not secure. 5. Do not speak falsehoods, 6. We keep 
from evil gains. 7. Wicked gains ever bring disgrace. 8. 
Brass ia the mirror of beauty, and wine of the mind. 9. Men 
aim at glory. 10. Men rejoice in slory. 11. The brave aim at 
glorious deeds. 12, We admire the glorious deeds of men, 

Ex, 84.—1. ‘Awdxerac wovmpay xép8wv. 2. Oi owovdaior’ 
awéyovrac Twy wornpwr xépdwy. 3. Oi owovdaior dpeyorra: Tey 
kakav. 4, Mh amexov, & veana, OddAwous nal Wixous adda 
sav romnpwy. 5. Zyta érerac ro Weide. 6. @avpafouer rovs 
*EAAnvas Trav xAdwy Evexa. 7. Devyouer wovnpa xépby. 8, Oi 
orparwras xaipovety ev TOls KAdact. 


"a 


SKETCHING FROM NATURE—I. 


MATERIALS—CHOICE OF SUBJECTS, ETC. 
In our lessons in Drawing, to be found in the pre- 
vious pages of the NEw POPULAR EDUCATOR, we 
have endeavoured to place before our pupils the 
general principles which belong to and are applic- 
able to the practice of drawing from the flat (that 
is, from copies), and also those principles which 
guide us in drawing from the odject. We now 
undertake a more «direct application of the instruc- 
tion therein given, for the purpose of introducing 
our pupils to that very interesting and delightful 
practice of drawing, usually termed “sketching 
from nature”; we mean by this, the taking up of a 
few simple materials and seeking our subjects out 
of doors. The phrase “sketching from nature ” is 
& very convenient one, and is generally understood, 
therefore we will retain it, although we prefer the 
expression “drawing from nature,” as it' implies 
greater care and attention to details than the term 
sketching in its usual sense. A loose habit of 
drawing may be called sketching, and if this were 
all that is understood by it, the practice would be 
a dangerous one for a beginner; but as we have 
already given sufficient cautions upon this point in 
the lessons upon Drawing, we will only repeat one 
piece of advice and pass on—“ Learn to draw first ; 
shetch afterwards.” In the course of these lessons 
we shall@ind it necessary occasionally to refer back 
to the lessons in Drawing already given, as our 
objeat is to apply practically the principles which 
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have been there stated. How many times has the 
question been asked, “Do you draw?” And what 
is the reply in the great majority of cases? “Yes, 
but only from‘copies* I have never attempted to 
do anything from nature, having always con- 
sidered it so much more difficult.” Now, there 
are those who maintain the reverse, namely, that 
drawing from nature is easier than copying, pic- 
tures. Certainly the former is much more pleasant, 
and more satisfactory, as all must acknowledge ; 
whether it is easier or more difficult depends upon 
the inclination of the mind, the practical expe- 
rience, or, speaking more exactly, the kind of en- 
perience the pupil has been accustomed to. If the 
grammar of the art has been well learnt, the pupil 
will find that a very considerable amount of the 
knowledge he has acquired whilst drawing from the 
Jlat will be of the greatest service when drawing 
from nature. 

We have frequently met with portrait painters 
who have had to make duplicates of their pictures, 
and who have said they would much rather paint 
them again from the sitter than copy them from 
the original picture; only those who have expe- 
rienced it can fully understand how much more 
feeling and life can be imparted to the work when 
nature is the guide than when they have to depend 
upon the limited expression of a copy. So with 
landscape: we have frequently been more pleased 
with the “original sketch,” taken upon the spot, 
than with the finished picture painted from it in 
the studio at home. Although the “ original 
sketch” was not so highly finished as the picture, 
yet it had the stamp of nature and freshness upor 
it, which could best be caught from the scene it- 
self, and which it is difficult to impart at second 
hand. As the eye of the student becomes more 
and more accustomed to Nature, and keener to 
detect and appreciate her beauties, he will discover 
much of which a common observer has but an im- 
perfect perception ; to the latter a landscape is the 
same to-day as it was yesterday, he can only see 
trees, buildings, and other objects abstractedly 
through one and the same medium; while the eye 
of the artist is continually discovering something 
fresh, perhaps principally caused by the successive 
changes of light, or from the positions of objects in 
relation to each other, and their contrasts in both 
colour and form. The tree before him in the morn- 
ing may certainly be the same that he sees in the 
evening, but how very different is the effect, and 
what a multitude of details with all their beauties, 
which were imperceptible in the morning, are 
brought out by the change of light. We have no 
doubt that many of our pupils, when they have 
conquered their eurly difficulties, will discover 


_ 


16 THE NEW POPULAR EDUCATOR. 


with pleasure and surprise that drawing from 
nature has a charm about it which cannot be 
realised by copying only. 

The gagessary materials are simple :—A bdlook, 
that-is,, asgolidymass of paper composed of several 
layers bound together only at the edges, so that 


effect than the general form in nature, which 
admits of no actual boundary line, but presents onl; 
the mass discoverable from other objects by colour, 
and light and shade ; another reason is, that objects 
in nature advance or recede from one another, 
whilst in a picture they are all arranged upon one 
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when.a drawing is sepia we bave only to slip 
a penknife beneath it and the next paper, pass it 
round, remove the drawing, and underneath will be 
feund another surface like the one already filled, 
ready for use. The kind of paper for pencil draw- 
ing ought not to be very rough, a slight grain will 
assist the pencil to mark freely, but on very rough 
paper it is imposible to give a very high finish to 
the work; rough papers are better adapted for 
colours. A few pencils, H, HB, and B, and a port- 
able sketching stool, will be all that is requisite for 
our first essay. Being now prepared, let us suppose 
that.we are on our way in search of a subject, and 
inthe meantime we will make a few observations 
whick especially apply to beginners. No one who 
has been accustomed to copy pictures only, can 
altogether comprehend what 4 very different thing 
it is to draw from nature until he has made the 
attempt, when he will discover there are several 
reasons for the difference. One is, that all the 
objects.in the picture are reduced for him, probably 
to thé exact sise he wishes to-make them ; asiother 
is, the outline upon the paper has a more definite 


plane or surface; and thus we are led to acknow- 
ledge the necessity of knowing something both of 
lineal and aérial perspective. It is true many 
depend upon the eye alone for the proportions of 
the retiring parts as they recede, and consequently 
are liable to make frequent and serious mistakes, 
which a little acquaintance with perspective would 
prevent ; but we intend to take up this part of our 
subject again. 

We will now pass on to another consideration 
with reference to the choice of subject for the firks 
attempt of a beginner. We well know the feelings 
with which most beginners go out for the first time 
to draw from nature: their enthusiasm would 
persuade them to attempt great things; nothing 
short of some extensive prospéct, hill and dale, 
woods, rivers, buildings—in short, a whole country 
side. Upon this point ‘we wish to caution our 
pupils, It is one of the fitst and greatest mistakes 
which youtig ‘pelitc.s make when they _ to 
draw froni zatare; nearly all, withoat ption, 
sit dows to také some extensive View, withdut a 
question as to its composition, and. without any 
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inquiry whether they will be able to go through 
with it. The principal reason they give for their 
choice is “the beauty of the scene.” We heard of a 
case some years ago of a young student in the 
Royal Academy, who copied in the painting school 
an elaborate landscape by an old master ; succeed- 
ing beyond his expectations, he felt a strong desire 
to paint a picture from nature, having now, as he 
thought, acquired sufficient power to justify the 
attempt. Accordingly he went to the top of High- 
gate Hill, and commenced a picture of the entire 
prospect looking northward ; he worked hard for 
several days, but found he was alternately painting 
in dnd rubbing out; the constant changes of sun- 
shine and shade, as they passed over the landscape, 
perfectly bewildered him, and the result was that 
he gave it up quite disheartened. He resolved, 
however, to show the little he had done to 
Constable (the painter of “The Corn-field” in 
the National Gallery), and ask his advice. Con- 
stable looked first at the picture and then at the 
youth, and in a quiet way, though with unmis- 
takable meaning, said, “My young friend, go and 
draw a gate-post, and when you have done that 
draw two posts, and go on till you can manage a 
dozen ; afterwards add a cottage, then a tree, and 
proceed in this way until you have power to do 
something more elaborate before you think of 
painting such a subject as this. You have made 
precisely the same mistake that I made when I was 
your age ; you have begun at the wrong end.” 

The above excellent advice needs very little com- 
ment from us. It is exceedingly valuable, and 
forcibly suggests the folly of rushing headlong into 
a multitude of difficulties from which there is no 
escape, but at the cost of much discouragement. 
All must acknowledge that, whatever may be the ex- 
tent of the subject they propose to draw, it is essen- 
tially composed of several particular objects, each of 
which requires a separate and careful study. Now 
the first question which everyone must ask himself 
should be, “Can I copy any one of these objects, 
independently of the rest?” If he cannot, let us 
assure him it would be useless to attempt the whole 
together. All who have reached any eminence in 
the art have found from experience the advantage 
of overcoming the difficulties connected with single 
objects first. Our pupils will clearly see from these 
remarks that the simpler the subject the better 
for a first trial, so that as their strength and con- 
fidence increase they will find themselves capable 
of enlarging their subjects, of entering more closely 
into their numerous details, and as they proceed a 
proportionate amount of increasing satisfaction 
will be gained, and the art itself will become more 
and more interesting. 


Fig. 1 will give some idea of the class of subject 
for a first attempt, and the manner of treating it, 
which need not be much beyond a carefully ar- 
ranged and cleanly drawn outline; the shadows 
might be slightly marked in by a few parallel lines 
under the projecting parts, down the shadowed 
sides of the posts, to define and bring forward the 
branch of a tree. In this simple arrangement of a 
few posts and weeds there are no important re- 
tiring lines, consequently there will be no necessity 
for vanishing points, a subject for our consi- 
deration further on. The distance of the station. 
point, or the position of the draughtsman: from. an 
object of this class and extent, might be about a. 
dozen or fourteen yards, because at that distance 
all contained within its outer Hmits.will be coy- 
siderably within an angle of 60°. (Ase lessons in 
Drawing, Fig. 25.) 

Subjects of the class we have selected'are very 
common: a stile, a bridge over a brook, and 
many more of the same kind, are to be found 
almost everywhere. We have just said that the 
drawing need not be more than a carefully arranged 
outline. If for some time the pupil will confine 
himself to outline, and use no more shadow than is. 
necessary to assist in making the form ¢lear aad 
intelligible, it will be an advantage, because it is 
doing one thing at a time, and he is not over- 
powering himself with difficulties; besides, shading 
bad outlines is a waste of time, as shading cannot. 
improve the drawing, nor can it be successfully 
practised without the power of correct drawing, as 
itis only an additional help to represent the form 
marked out by the outline. There are other ‘im- 
portant considerations to be attended to, The 
pupil must remember, when he is seated, that the 
few moments before he puts his penoil on the paper 
are very important. First, he must decide how 
much of the subject he intends to draw; that being 
determined, he must fix upon the centre of the 
subject ta be arranged in the centre of his paper, 
and as in most cases the eye will be considerably 
below the centre, there will then be sufficient roora 
for the sky above, and the foreground below ghe 
object. Probably a single trial will induce him to 
make this a general rule until experience has 
taught him to arrange this matter for himself ac- . 
cording to his position and the natare of the 
subject he is drawing. The next piece of 
we would give him before he begins, is to fix his 
whole attention upon what hé is about to draw; 
he must examine not only of what it is composed, 
but he mast attentively observe how the several 
parts are arranged with regard to each ether, and 
what axe the rules and. principles .he has at.qmo- 
mand for his purpose. As he is abont to draw it 
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as it appears to him, without attempting any effect 
which does not strictly belong to it, he must take 
up one principle at atime. The first will be furm— 
this refers, in the first instance, to the shape and 
character of the subject as a whole ; then the posi- 
tion of the parts relative to each other; all im- 
portant particulars must be carefully examined, his 
eye and his mind must become familiar with every- 
thing; this will strengthen his confidence, so that 
when he begins to draw, the acquaintance he has 
made with his subject will be of the greatest value. 
In practice, it is possible to determine the relative 
heights of the parts with one another by placing 
the pencil horizontally before the eye, having its 
edge on a level with any particular point, and by 
looking along the remaining portion of the pencil 
when thus placed, the pupil will be able to see at 
once which other portions are on the same level, 
which are,above, and which below; he must notice 
where lines if produced would cut other lines 
already drawn, and also where one part is over or 
under another. We have drawn dotted lines in the 
illustration (Fig. 1) to show the various directions 
in which the pencil might be held between the eye 
and the object, and the result it gives in deciding 
h$w the parts are placed in connection with each 
other. 


RETIRING LINES—POINT OF SIGHT, ETC. 


If our pupils will carefully follow the advice we 
have just given them, and at first strictly confine 
their attention to very simple subjects, they will 
goon find themselves in a position to attempt 
with confidence something more advanced, which 
will include much that will make a demand upon 
their knowledge and experience in perspective. 
When we consider the infinite variety of the posi- 
tions of lines, and the relations they bear to each 
other, 80 many difficulties arise, that we must 
naturally look about us for assistance altogether 
independent of mere wauual practice, of which no 
amount of experience, however large it may be, 
can satisfactorily help us, and therefore we must 
hve recourse to perspective. In our very first 
attempts the one great difficulty presents itself, viz., 
how to draw the lines whtch retire; here is the 
starting-point from which every rule proceeds, and 
this gifficulty everyone will discover immediately 
‘he eits down to draw from nature. Objects parallel 
with our position, gr with the picture plane, like 
the posts in Fig. 1, have no retiring Hnes—the lines 
which represent them are either horizontal or per- 
pendicular; if horizontal, they are drawn across the 
pioture, Mnd those which are perpendicalar in the 
abject are drawn so. Therefore, with proper atten- 
tion to the positions and proportions of these lines, 


exercises of this kind will be found very easy; but 
when we come to lines in other positions with 
regard to the picture plane, those which retire— 
that is, go away from us, like the lines of a railway 
when viewed from the top of a bridge—other con- 
siderations present themselves ; lines of this class 
may retire either horizontally, or at an inclina- 
tion. Those of our pupils who accompanied us 
through the course of Geometrical Perspective 
given in these pages will nots have to be told that 
there are established rules to aid us in drawing 
these lines according to the position in which they 
may be placed; they will be satisfied upon this point, 
and they will have discovered that by working out 
these problems their practice in drawing them 
is rendered easier, and they will have found the 
result to be aatisfactory. We have said before, 
there is no necessity, even if it were possible, to go 
through all the geometrical rules that can be applied 
to the subject when drawing from nature; but we 
do assert that it is neccessary to know them, because, 
from having practised them upon subjects under 
given conditions, we can satisfactorily account for 
the position of every line we draw, let them be 
placed as they may. There are many who take 
great delight in drawing from nature who affirm 
that perspective is a science not at all necessary to 
them, although they allow that it is essentially so 
for architects. This is a mistake, which may be 
coupled with another into which they frequently 
fall, viz., that “it is too difficult to learn.” They 
contend that “if the eye is properly educated, 
nothing more is required.” This vague expression 
is one we have heard very often, and, of course, 
many who use it have no definite idea of what they 
mean by it. We ask such, what they wish us to 
understand by the “education of the eye?” The 
eye is not an instrument like the hand, which must 
have some considerable and practical experience in 
order to carry out the intentiuns; the eye has no 
practical duty to perform, it is simply the medium 
through which is conveyed to the mind the form, 
positions, and proportions of the objects to be re- 
presented ; and since positions and proportions are 
not arbitrary, it follows that some kind of educa- 
tion is necessary to guide our judgment and practice 
in dealing with them: in other words, the mind 
must be prepared by some process to receive the 
full impression of everything connected with the 
object as it stands, or under any condition in which 
it may be placed, and to recognise details and 
peculiarities which, without a previous preparation, 
we should inevitably pass over, totally ignorant of 
their existence. We maintain that a little scientific 
education reveals facts which would otherwise be 
lost upon us, Consequently, we assert that the 
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surest and shortest way to “educate the eye” is to 
educate the understanding, and one of the most 
effectual means for accomplishing this is the study 
of Geometrical Perspective. Experience in this 
branch of science strengthens our judgment with 
regard to the true positions of lines, and, more than 
that, it comes to our rescue when doubts arise, all 
of which can be satisfactorily disposed of by a 
knowledge of perspective. Without this know- 
ledge, how very discouraging it is when we attempt 
to draw some large buildings, or a number of them 
together, to find that we have no principles to guide 
us, hoping the drawing may be right in the end, 
but labouring all the while in the greatest uncer- 
tainty, and dreading, at the same time, that should 
our work come under the inspection of an educated 
artist, he may detect many faults that might easily 
have been avoided if we had previously studied the 
grammur of the art. 

We do not say this to discourage, quite the 
reverse: we wish to prove the necessity of the 
course of study we recommend; it is short and 
easy, and we may remark, for the encourage- 
ment of the timid, there is no need to carry it 
to the extent required by architects. As we 
proceed with our lessons, our pupils will easily 
find out for themselves how much is requisite, 
because, according to the class of subject we are 
drawing, occasions will present themselves which 
will make it necessary for us to refer to those rules 
which are applicable to the case, and most of which 
will be found in the previous pages of the New 
POPULAR EDUCATOR. 

We will now direct the attention of our pupils 
to Fig. 2, which is nothing more than an arrange- 
ment of straight lines in various directions, each of 
which, whatever the direction may be, is subject to 
some especial rule for its treatment. The view we 
have selected (and we call it a view, because we 
wish to talk about it to our pupils as though we 
were actually out of doors in front of it) is as 
practical and simple as we could select : it is taken 
from a small street in one of our country towns. 
We have just said it is an arrangement of straight 
lines in various directions.” Now lines in the 
positions of those which compose our subject are 
80 common, that there will scarcely be found an 
out-door scene which does not contain them ; there- 
fore the observations we are about to make will be 
found not only applicable to thousands of a similar 
description, buat to numerous others of a much more 
ambitious character. If we were drawing the in- 
terior of a cathedral, we should have to repeat all 
that we have to say here, with as much more as 
might be rendered necessary by the different posi- 
tions of other lines found in the cathedral. 


© 

Our pupils must now refer back, and read 
again the fixed principles relating to retiring 
lines and planes, as we are about to show how 
they may assist us to understand and draw the 
lines of the houses before us. The instructions 
we speak of referred more immediately to draw- 
ing from copies: we will now make them applic- 
able to drawing from nature; and if they have 
been clearly understood in the former case, we 
have an easy task before us. 

Let us suppose that we are seated opposite the 
end of the street, at about twenty or thirty 
yards from the nearest building, and that we 
have looked it over before we begin, and ascer- 
tained which lines retire from, and which are 
parallel with our position, and have particularly 
observed the general arrangement and the char- 
acter of the details. We must first determine 
the line of sight, or, as it is sometimes called, 
the horizontal line, HL; by holding the pencil 
horizontally before the eye, and noting the places 
where it cuts the lines of the subject, it will be 
seen in our #iew to cross the door on the right hand 
at about one-third from the top. This is a very 
necessary step to take at the commencement, apd 
must not be omitted, when we know that all hori- 
zontal retiring lines have their vanishing points on 
the line of sight. Our next consideration will be 
if we find that half of the subject upwards is above 
the eye (that is, the HL), and the other half below 
it, then the HL will be drawn across the middle 
of the paper; if the HL is placed as in the view 
before us, at about two-thirds from the top of the 
subject, then the line must be drawn at two-thirds 
of the distance from the top to the bottom of the 
paper. 

Afterwards we must determine the position of 
the point of sight: this is always opposite the 
eye on the line of sight. In general practice 
we must so place ourselves, when we are looking 
down a atreet, that the parallel sides of the 
street shall be parallel to the imaginary line 
called the direction of sight, which goes from 
the eye to the ps—in other words, the sides®of 
the street must retire at right angles with our 
position. In our view (Fig. 2) ps is the point 
of sight, and all the lines of the buildings on 
the right vanish at it—viz., the eaves af the 
roof, the teps and bottoms of the windows, the 
tops of the doors, the foundation line, and the 
courses of the bricks, all these lines being 
parallel with each other, and at right angles with 
our position. The lines of the building on the 
left vanish at vp, because they do not retire in 
the same direction, the two sides of the street in 


this case not being parallel. 


FRENCH. 


e 
FRENOH.—XXXI. 
(Continued from Vol. V., p, 861.) 


THE PRONOUN.—PLACE OF PERSONAL PROXOUNS 
USED AS SUBJECTS OF VERBS. 
PERSONAL pronouns, used as subjects of verbs, are 
in French, as well as in English, placed before them 

in affirmative and negative sentences :— 

J‘invental des conlenrs, ffarmai J {nvented colours, I armed 
la calomnie, calumny, I touched his glory ; 

aa Sictte; het i for his life. 


trembla pour sa 
Racing, 


In affirmative or negative sentences commencing 
with au moins, a peine, encore, pout-dtre, en vain, 
du moins, combien, etc., the pronoun subject may 
be placed after the verb, although this construction 
is not imperative :— 


Peut-tre avez-vous vce Perhaps you are right. 
OEL, 
Peut-éire vous entretiendrai- Perhaps I will aleo converse 
je auesi de l'astronomie. with you on astronomy. 
Alnt-MARTIN. 


Combien (’homme) -il How many wishes he loses; 
de voeux, combien fait-il de how many steps he takes! 
pas! La Fontaine, 


In exclamations the pronoun subject is often placed 
after the verb in French, as well as in English :-— 


®Puisaé-je de mes yeux y voir May with my own eyes see 
tomber la foudre ! the thunderbolt crush tt ! 
Comnei.uz. 


In interrogative sentences the pronoun subject 
is placed immediately after the verb in the simple 
tenses, and between the auxiliary and the participle 
in the compound :— 

Ou suis-je? qu’ai-je faib? que Where am If what have I 
dois-je faire encore done?! what have I yet to dof 

In interrogative sentences with verbs having 
only one syllable in the first person singular of 
the indicative present, and with some verbs having 
more than one syllable, the pronoun je is not placed 
after the verb. In such cases the sentence is intro- 
duced by est-ce gue, and the leading verb is used 
affirmatively * :—~ 


Est-ce que je cours ? Do I run? (literally, Is it 
that I run?) 

Forbeg a apsena Do I sleep? 

Eet-ce que je comprends ? Do I understand f 


The same construction is admissible with all 
the persons and tenses which may be used inter- 
rogatively. 

REPETITION AND OMISSION OF THE PRONOUN 

SUBJEOT. 

It is proper to repeat the personal pronoun 
subjects je, tu, il, elle, nous, vous, ils, elles before 
every verb :— 

Je lis, af Pers, Je me proméne, I read, write, and walk, 
* We may say, however, auis-Jofam I? aisje? Aave If 


fale-je? do I make? Aois-§je? should I? ought 1? velaget 
do I see? vaimje? dol go?! entenda-jeT do I hear! 


1 


The omission of the pronouns je, tw, 2, elle, sous, 
vous, ils, elles, before the second or third verb of a 
sentenoe, is a matter of choice, but subject to the 


following restrictions :— 


These pronouns must be repeated— 
(1) When the first verb is in the negative and 
the second in the affirmative :— 


Je ne plie pas et Je romps. 


I do net dend and I break. 


(2) When the clauses are connected ‘by con- 
junctions other than et, an¥; ou, or; nl, nor; 


mais, but :— 


Nous détestons les méchants, 
parce que nous les craignons. 


In any other case the 
may not be repeated, as 
examples :— 

Repeated. 


Je veux qu‘on dise un jour aux 
uples effrayes. 
Zl fut des Juifs, i fut une in- 
solente race, Racine. 

I wish that they may one day 
say te the frightened nations, 
there were Jews, there was an 
insolent race. 


Jl s'écoute, i se plait, wW 
sp adonise, tl s'aime. 
J. J. Rousseau. 
He listens to himself, he pleases 
himself, he adorns himself, he 
loves himself. 
Nous avons dit, et nous allons 
rouver, quill n’ya Baar de bon- 
eur Bans vertu. BEravuzer. 
We have said, and we are 
owng to prove, that there is no 
appuness without virtue. 


PLACH OF PERSONAL 


We detest the wicked, becanss 
we fear them, 


pronoun subject may or 
shown in the following 


Omitted. 

Il warrache les cheveux, se 
roule surle sable, re eaux 
Dieux leur rigueur, appelle en 
vain & son secours la cruelle 
mort. EXELON, 

He(Telemachus) tears his hair, 
rolls on the sand, reproaches the 
Gods with their rigour, and tn 
vain calls cruel Death to his aid. 
L’Eternel est son nom, le 


monde est son pei, 
It _entend les soupirs de 
Vhumble qu’on outrage, 


J uge tous les mortels avec 
"égales lols, 


Et du haut de son tréne inter- 
roge les rois, RACINE. 
The Eternal is his name, the 

worl bd his Ra Pog listens to 
the sig the hum pe spewed 
judges all mankind w equal 
laws, and questions the mighty 
from his lofty throne. ' 


PRONOUNS USED AS 


OBJECTS OF VERBS. 

The personal pronoun used as direct object and 
the pronoun used as indirect object, with the pre- 
position & (to) understood (dative of the Latin), are 
in French placed before the verb :— 


Direct Object. 


Je vous vois, 7 see you. 
Vous les voyez, you see them. 


Madame, enfin le ciel prés 
de vous me rappelle. 
RACINE. 
Madam, at last heaven reccl's 
me near you. 
Pauvre science humaine ! 
Un fil d'arréte, hélas, comine le 
moucheron 
Du bon Jean la Fontaine, 
Ain 6-MARTIN, 
re then tile the pont of te 
stops y Line # 
good Jean la Fontaine. 


Indtrect Object. 
Je vous parle, | speak to you, 
ihre leur parlez, you speak to 
m. 


A ce prix je leur permets de 
viv a R 


re. ACINE. 
On that condition I allow 
them to live, 


Il fant compter sur f'ingrati- 
tude des homines, et ne laisser 
pas de leur faire du bien. 

FENELON. 

We mnai expect ingratitude 


Srom man, but not cenee, on thet 


account, to do them good. 


1st Hoception.—When the verb is in the second 
person singular, or in the first or seeamd person 
plural of the imperative, used affirmatively, these 
pronouns must be placed after it :— 
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Voyez-les, see them. 


Rendsa-mot 
Nbre, & tout je me soumets, 
VOLTAIRE. 

Dépouillons-nous ausai d'une 
vain tlerte. Bolura. 

Allez, conduisez-ia dans la 
chambre prochaine, Racine. 


chretienne ot 
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Parloz-leur, speck to them, 


Make we a Christian and free, 
I submit to everything. 


Let us also divest ourselves oy 
a vain pride. 

Gio, conduct her tnto the next 
room, 


m 
Defore the Verh, 
Sortez et me laissez dormir. 
(fo out, and let me sleep. 
Lainsez-moit ectte chaine, ou 
o’arrachez le jour. 
La Hanrpe. 

Leare me this chain, or deprive 


After the Verd. 


Sortez et laissez-mot dormir. 

Go out, and let me sleep. 

Marche, et stie-nous dan 
moins ot honneur nous ap- 
pelle. Botreau. 

March and follow ua, at least, 
where honour cells %3. 


Remark,—But if the verb in these persons of the 
imperative is used negatively, the pronouns will be 
placed before the verb :— 


Ne leur parlez pas, do not speal: 


Cessez, vous dis-je, et laisses- 


mob, 

Madaine, executer les volontées 
du rot, Racine. 
Cease, I tell you, and suffer 

me, Madam, to execute the com- 

mands of the king. 


me of Life. 

Vous attendez le roi ; parles ct 
int montres, 

Contre le fils d‘Hector tons les 
Green conjures, Racine. 
You expect the hing; speck 

and deptet to him all the Greeks 


Ne les voyez pas, do not see 
them. 


Si l'on vous propose de faire 
une mauvaise action, ne la 
faites pas. 

Dissipo ten douleurs, 
Et ne me trouble pas par ces 
indigues pleura, Bosurar. 


to them. 


If they propose to you to 
commit « bad action, do it not. 


Dissipate thy grief, anil 
trouble me not by these un- 
worthy tects, 


2nd Evoception.—With all reflexive verbs; with 
idiomatic verbal expressions consisting of a verb 
and a noun; when the verb is accompanied by 
ne... que; for the sake of emphasis in elevated 
style; also with the following verbs :— 


Aller a, to go to, towards. 


HAN a, } to run to,towards. 
Etre, {n the sense of to belong. 
Revenir, to come back, 
Appeler, to call, 


Venir a, to come to. 

Boire a, to drink to. 

Penser a, songer a, to think of. 

Rappeler, to call hack. 

Attirer, to attract (but only 
when used in its literal 
sense): 


those pronouns follow the verb :— 


Je m‘adresse & lui. 
Je vain & vous. 
Vous courez @ lui. 


I apply to him. 
I go to you. 

You run to him. 
She cones to we, 


conspiring against the son of 
Hector. 


RESPECTIVE PLACE OF THE PRONOUNS WHEN 
TWO OCCUR WITH ONE VERB. 


When two pronouns occur in the same clause-—the 
one the direct object, the other the indirect object, 
—the indirect object, if not in the third person sing- 
ular or plural, must precede the direct object :— 


He will give it to me. 

Iie will lend it to thee. 

They will show them to us, 

You will aay it to us. 

Whew I can oblige, uy joy is 
qrent enough for me never to 
watt until they command me 
(i.e., they command rt to me), 


Tl me le donnera. 
ll fe le prétera, 
Ils nous les montreront. 
Vous nous le direz. 
Quand jo puis obliger, ma joie 
ont assez grande; 
Pour n’attendre jamais que 
Von ame le commande. 
BouRSAULT. 
Je vous lo din encore, vous 
n’aurez lestime des henmes 
que par une solide vertu, 
MveE. DE MAINTENON, 


When the pronoun indirect object is in the thitd 
person singular or plural, it must then be placed 
after the direct object :— 


I repent it to yous you can 
abtain the esteem of menu only 
by real virtue, c 


Elle vient @ moi. 

Vous pensez ( nous. 

Tis songent «a eux, 

Je prends inteiet @ lui, 

Hi ne pense qu’e elle. 

Je ne connais yue vous ici. 


You think of us. 

hey think of them, 

I can interested in him, 
He thinks only of her. 
I know only you here. 


On le Int donnera. 
Vous le Lud yreterez. 
Nous ne le leur préterons 
as, 
Vous le leur écrirez 
plus str appul de 


They will give it to him. 
You will lend it to him. 
We will not lead Ut to them. 


You will write tt to them. 
he surest support of nutn 18 


Cette maixon est ¢ nous. 
Je déclare & vous ! 


This house is ours. 
I do declare to you. 


ord Exception,— When the verb has several 
objects in the same case, whether they are all 
pronouns, or pronouns and nouns :— 


Nous connaissons lui et son 
Jrere. 

Elle parle & rove et d mol. 

Votre neveu a ecrit &@ mon 
pere et & mai. 

Nous protegerons fot, lui, et 
CULs 


Welnowhim and his brother, 


She speaks to you anid to me. 
Your nephew wrote to my 


father and tome. 


We will protect thee, him, and 


them. 


VYhomime c'est Dieu, et vous God, and you wish to deprive 
voulez de lui ravir, Botste. him of it. 

Remark.—The reflexive pronoun ae, used as 
indirect object, is an exception to the above rule, 
as it takes precedence of the direct object :— 


Siles hommes pensent mal Jf men think il of each other, 
les uns des autres, du moius at least they do not say tt to each 
ils ne se le disent pax, other. 

ANONYMOUR. 


The same rules and exception apply to the im- 


The pronoun used as indirect object and governed 
by any preposition except @, is always in French 
placed after the preposition, which, of course, follows 
the verb :— 


Je parle ele Mui et de vous, I speak of him and of you, 
J’écris por lui et pour elle, f write for him and for her. 
i rit d‘autrul, He who laughs at others, must 
it eraindre qu’en revanche fear that in their turn they may 
on rie ausal ce Iti. also laugh at him. 
' MoLitre, 


When two imperatives, used affirmatively, are 
joined together by the conjunction et, the pronoun 
object of the second may be placed before or 
after it :— 


perative used negatively :— 


No nous le domnez pas. 
Ne le leur pretez pas. 

Du sang de tant de rois c'est 
unique heritage 5 


, 
Do wot give tt to ve, 
Do not lewd tt to them. 
Of the Ulond of so many hinge, 


it is my only inheritance ; «do 


No me Venvivz pas, laissez-moi sot enry it (te me), leave me my 


ion partage. VOLTAIRE. 


portion, 


€ 
When the imperative used affirmatively has two 
pronouns as objects, the direct object precedes 


the indirect object :— 


Envoyez-/e-mot, 
Donnes-le-nous, 
Montrez-lesnoi, ce mortel 
privilégie. BALLANCHE. 
Mets-le-fot dans l'eaprit; qui 
fait mal, trouve tal. 
ANONYMOUS. 


Sead it to me. 
Give it to ua. 
Shaw him to me, fpat privt- 


legedt mortal, 


Put thia tanto tha wmtud: he 


who does evil, finde evil, 
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Hemark,—The rules given for the place of personal 


pronouns accompanying a verb in the imperative do’ 


not apply to its third persons, in regard to which 
the general rules given hold good :— 


Qu'on ee Je dise. Lat aay tt to each other. 
he ne we l'envole pas. Let hive nat send {i to me, 
welle Ze ué donne, Let her give it to him. 


RULE ON THE PLACE OF PRONOUNS INDIRECT 
OBJECTS REFERRING TO PERSONS. 

When a verb has for direct object a personal 
pronoun of the first or second person, and for in- 
<lirect object, governed by a, a personal pronoun 
of the first, second, or third, all referring to persons, 
the personal pronoun direct object is placed as 
‘ udual before the verb, but the preposition @ is ex- 
pressed and the pronoun indirect object is placed 
after it :— 


Ena and y are always placed after the other pro- 


nouns objects:— —- 

Il nows ena parle Ha has spoken to wa of it. 

Il hed en a dit quelque chose, fe Aas told him something of lt. 
Paricez-lui-en. Speak to him nf it. 

Ne vowa en paricz pas. Do not spenk to na of tt. 


I have reforrad him to tt. 
Renvoyez-nous-y. Refer av vend us huek to it, 
Ne nous y renvoyez par. Do not refer us to it, 

When en and y are in the same clause, en is 
always placed after y :-— 
Envoyez-y-en. Send some there, 


N'y en envoyex pas. Do not send any there, 
Hl yew a porte plusiours, He has carried sererul of them there. 


Je ly ai renvoye, 


REPETITION OF THE PRONOUNS USED AS 
OBJECTS. 
These pronouns must, in French, be repeated 
before every verb :-— 


Ah! mon enfant, que je Ah! my chill, how T should 


Le roi mn’envole @ rots. 

Via vous ont contie « mol. 

ll nows a recommandes a eux, 
Ti vous presentera a elle, 


The king has sent me to you. 
They have entrusted you to me. 
He has rerommended ws to them. 
He will introduce you to her. 


voudrils bien vous voir un 
eu, vous entendre, vous elr- 
Wasser, vous Voir passer. 
MME. DE SEVIGNE. 
Je veux le voir, le yprier, 


Tike to see you for a short thane, 
to hear yuu, embrace you, see 
yor prex. 


I will see him, entreat him, 


RULE ON THE RESPECTIVE USE OF LUI, ELLIE, 
ETC., AND EN AND Y. 

The personal pronouns lui, elle, eu, elles, used as 
indirect objects of verbs and preceded by a preposi- 
tion, can only relate to persons, and not to things. 
‘The expressions of or from it, of or from them, when 


relating to things, should be rendered by en :— 


J’en perle; j'en donne. 


J‘aime trop la valeur pour 
en étre jaloux, Ta Harre, 

Celui qui est dans la pro- 
spemte doit cramdre 
abuser. FENELON. 


T speal: of it, of them ; I give 


bone, 


I prize valour too highly to be 
jealous of it, 
He who is in prosperity should 


den fear to abuse it. 


The relative pronoun y is used in French in relation 
to things, sometimes to persons, as indirect object 
(dative), and is expressed in English by at or to him, 
to her, to it; at or to them, thereto, therein, etc. :— 


J'y songeral, I will think of it. 


C'est loraqne nouns sommes 
eloignes de notre pays, que 
nowy sentons surtout Linstinct 
qui nous y attache, 

CHATRAUBRIAND. 

@ousr nos jours vont a la 

awort, Je dernier y arrive. 
MONTAIGNE, 

Lea choses de la terre ne 

valent pas qu'on s’y attache. 
NicoLe. 


Faites-y-attention, Pay atten- 
tion to tt. 


Tt is when ace are fur from 
our country that we feel, above 
all, the inatinct which attaches 
us to it. 


All our days travel towards 
death, the lust one urrbves at tt 
(reaches it), 

The things of the earth are 
not worth our attachment to 
them, 


le presser, Uiimportuner, le 


him, importune him, touct 
fleecluir, BESCHERELLE. 


his heart, 


THE POSSESSIVE Pronoun. 


The possessive pronoun, in French, is always 
preceded by the article, which, ns well as the 
pronoun itself, agrees in gender with the noun to 
which it refers; but it may differ from it in 
number :— 


L’amhition ni la fumée ne Neither ambition nor emoke 
touchent point un caur have power on sich @ heart as 
connie le aden. nine, 


J. J. Rovaseau. 
Au Heu de deplurer la mort Instead of beratling the death 
wish to learn from 


des autres, je veux apprendre of others, 
de vous & rendre 7a mienne you how to render my own holy. 


aninte. Boss et. 
Ma maison est haute, cepen- My house ts high, yet theirs 


dant les leurs pout encore plus are higher still. 
hautes. 


The pronouns le nétre, le vétre, etc., unlike the 
adjectives notre, votre, etc., always take the 
circumflex accent :— 


La musique des anciena The music of the ancient 
Grecs était tres ditférente de Greeis wus very cdiferent from 
lu notre. VOLraiRE. Ours. 


When the English possessive pronouns, mine, 
thine, etc., come after the verb to be, they arc 
often rendered into French by the indirect pro- 
nouns a moi, a toi s— 


Ce livre est a moi. 


That hook te mine. 


N@TE.—The pronoun er can only be used with 
‘verbs which require the preposition de; and the 
pronoun y with verbs which require the preposi- 
tion a 
. PLACE OF EN AND Y. 

En ang y follow the same general rales, as regards 
their position, which have been laid down above for 
‘the personal pronouns ; but a few other points remain 


to be noted, 


Ces plumes sont-elles @ vous ? 


THE DEMONSTRATIVE PRONOUN. 


The demonstrative pronouns can never be place: 
before nouns, They merely represent them :— 


La meilleure legon est celle The dest lesson is that ef 
eae hina aT lan- TNR forget ete 

S‘outtie jamais ven- ever 3 
falta que tu as regua; oublie «which thon hast ibeduok: Dore 
promptement ceux que tu as pally bars those which thou 
accordés. 1STR. conferred. 


Are these pens yours f 


ZA THE 


The pronouns celut, celle, ceux, celles, as has 
been said, are often used absolutely, not only in 
the nominative, but also in the objective and in 
the oblique cases. In conjunction with the relative, 
they have the sense of he who, him whom; that 
which, etc. :— 


Celué qui compte dix amis, 
n’en & pas un. 
MALESHERBES. 


He who reckons ten friends 
has not one. 
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of the verb fo de, when that verb is followed by 
@ noun, or an adjective used substantively and 
preceded by the, a, or an, or a possessive or dermon- 
strative adjective, or any kind of pronoun. 

Observe that the verb ¢tre, following the pronoun 
ce, is put in the plural when the noun, possessive 
or demonstrative pronoun following that verb is 
plural. The pronoun ce, however, remains un- 


On ne saurait forcer celui 

qul ue veut er 

L'harmonie la plus douce 

est la voix de celle qu'on atmo, 
La Bruvére. 


me cannot compel him who 


will not. 
The sweetest harmony is the 
votce of her whom we love. 


The French use celui, celle; ceux, celles in- 
differently for this, that; these, those. When they 
institute a contrast or a comparison, they add the 
adverbs * ci (ici) and la to the pronouns :— 


Corneille nous assujettit a 
ses caractéres et a ues idées ; 
Racine se conforme aux nétres. 
Celut-ld, int les honsmes 
comme ils devraient étre, 
evlut-ci les peint tels qu'lls 
sout. La Brouvére. 


Corneille subjects us to his 
characters and to his tdeus; 
Racine conforms himself to ours, 
The former paints men as they 
should de, the latter paints them 
as they are. , 


Celui-ci, celle-ci, ceun-ci, celles-ci, celui-la, etc., 
may be used absolutely in French in the sense of 


this one, that one, etc. :— 


On la vit, toutes les se- 
maines, essuyer les larmes de 
celui-ci, pourvoir aux besoins 
de celui-la, FLECHIER, 


~ Beery week, she was seen 
the tears of this one, 


provicing fer the wants of thut 
one. 


Ceci and cela are always used absolutely, and 


have no plural. 


They serve to point out things 


only. They can, of course, never be placed before 


a@ noun :-—~ 


Tant qne le jour est long, i) 
b peey entre ses dents, 

Fain ceci, fais cela, va, viens, 
moute, descends. 

REGNARD. 

Je suis un peu surpris de 

tout ceci, MASSILLON. 
Vous n/aver pu désavouer 

telu. PAasca.. 


The livelong day he mutters 
between his teeth, do this, do 
that, go, come, go wp, come 
down. 


Tam a little surprised at all 
is. 
You have not been able to 


disavow that. 


REMARKS ON THE DEMONSTRATIVE PRONOUN 
CE. 
‘Ce, when used as a demonstrative pronoun, is 
construed with the verb etre, or with a verb followed 
by étre, or with a relative pronoun :— 


Cest un poids bien pesant 
qu'un grand noi a sontenir. 
MONTRIQUIEU. 
Ce qui me plait cest sa 
anodestie. L&vizac. 
Ce doit étre lui, 
Ce que vous dites est faux. 


Je sais ce dont il se plaint. 


untrue. 
I know 


he compla 


A fret name is a very hea 
weight to = 


sustain. 
That which pleases me is her 


modesty, 


It must be he. 

What (that which) you say is 
that of which (of what) 
ing. 


Ce is used for he, she, they, preceding any part 


“ The same adverbs produce the same difference in meaning 
: with the demonstrative adjectives oe, oet, etc. They are 
not placed immediately after those adjectives, but after the 


eet that matt, 


‘nouns which they determine: oet homme-ol, this man; 
homme-lA, 


changed :— 


Cest un trompeur, 

Ceet la femme que je 
cherche, 

C étaient mes amis, 
” Ce seraient paroles exquisen, 

Ric'était un grand qui parlat, 

MOLIERE. 

N’étatent-ce pan les mémes 
hommes? CHATEAUBRIAND, 

Ce sont les miens, ce ne sont 
pas les votres. 

Ce sont celles que j’ai vues. 


He is « decetiful man. 
Pg ts the woman whom 7 


They were my friends, 

They teould be exuisite words 
i @ great man were epeaking 

m, 

Were they not the same men ? 

They are mine, they are not 


yours. 
They are those I have seen. 


This is, that is, these are, those are, may also be 
rendered by o'est ici, ce sunt ici, or by voici and 


voila s— 


C'est ici la place. 
Ce sont la mes enfants. 


This is the place. 
Those are ny children. 


Voici, voila, are, however, to be preferred to c'est 


ii, etc. :— 


Votct la place. 
Voila ines enfants, 


This ts the place. 
Those are my children. 


Ce answers to the English pronoun it, when the 
latter stands as the impersonal subject of the verb 
to be (i.e., without reference to an antecedent) :— 


Ce n’est que par les sens que 
Yame peut 8 instruire. 
FONTANES, 
Ce fut d'une retraite de 
yatres et d'aventuriers, que 
sortirent les conquerants de 
Yunivers OLLIN. 
C'est un défaut capital qu’il 
faut eviter dans quelque suf zt 
que ce soit. VOLTAIRE. 


It ts only through the senses 
that the mind can receive in- 
gues fro 

was m a refuge for 
shepherds and adventurers, that 
emerged the conjuerors af the 
nates is a fatal defect which 
a w 
should be avoided in whatever 
abject 48 may be, 


When the verb étre, however, is used impersonally, 
and followed by an adjective, the pronoun is not 
rendered by ce, but by the pronoun used with all 
impersonal verbs ; viz., ¢ -— 


Tl eat necessaire d’étudier. 

it est plus difficile pour les 
nations qne pour les individus, 
de recouvrer l'estime de leurs 
voisins quand elles l’ont per- 
due. Boiste 


It ts necessary to study. 

It ts more dificult for nations 
than for individuals to recéver 
the esteem of their neighbours 
when they have lost it. 


THE RELATIVE PRONOUN. 


The relative pronoun que, whom, which, that, can 
never be suppressed like the corresponding English 


pronouns * :— 


Les louanges que nous don- 
nons, Be rapportent toujours 
par quelqne chose & nous- 


inémes. MASSILLON, 


The ree (which) we give 
Arve always in somes way « 
relation to oe 


* The conjunction that is often omitted in English; its 
equivalent, que, must always be expressed in French :— 


Je crois qu'il est ici, 


T betieve (that) he te here. 


ALGEBRA. 


The pronouns quel, gue, quoi, lequel, represent 
the English pronouns wiiek or what used inter- 


rogatively. 

(1) Quel ie used before a noun in a determinative 
sense i— 

Quel livre lirons-nons? ae or which book shall we 


$ 
What, then, is your ailment f 


Quel est done votre mal? 
Moukae. 
(2) Que is used before a verb :— 
Que dites-vous ? What do you say? 


(8) Quoi is used as an exclamation, and with a 
preposition :— 


rien Ld geet Dah i ia’ 
quoi parlez-vous what are you speaking 
Quoi de plus beau que la What rel beautiful than 
vertu? virtue f 


(4) Lequel, used interrogatively, means which 
One :— 


Voici deux plumes; laquelle Here are two pens; which 
voulez-vous ? (which one) will you have ? 


Qui is used without antecedent, affirmatively and 
interrogatively, as direct and as indirect object. It 
then means whom, of whom, to whom, whose, etc. :— 


Qu'elle Let her marry whom she likes. 


voudra. 
‘ ous savons de qui elle est We know whose daughter she 
e, 


gue avez-vous vu? 


épouse qui elle 


"Whom have you seen f 


quit tenez-vous cette From whom have you this 
nouvelle ? news? 
A qui est ce livre? Whose book is this? 


FURTHER USES OF THE PRONOUN EN. 


Zn, used as an equivalent for the English some 
or any, expressed or understood, remains, however, 
an indirect object :— 

T hues (I me hae). 

Zn sometimes is used to avoid the repetition of 
the whole or part of a clause :— 

We cannot, without being 


qued, see another person tn 
Prmasion of goods which we 
ve 


Avez-vous des pommes? 
J'en al. 


L’on ne saurait voir, sans en 
étre piqué, 
Posséder par un autre un bien 


qu'on a manque Jailed to obtain. 
MOLIzRE,. 
Nendisputens plus; chacun —_ et us no longer argue about 
& A@gpensée, MOLIERE. pe : everyone has his own 
opinion. 


FURTHER USES OF THE PRONOUN Y. 


As you have already learnt, y means zo i, at it, 
to them, at them. It is seldom used in relation to 
persons, but frequently in relation to things :— 


Je reeois votre lettre, ma T receive your letter, my dear 
chere enfant, et j'y fais ré- child, and answer tt (make 
ponae avec précipitation. answer thereto) in haste. 


- Lede el To feel ‘ie ta 
rer ée de quelque ‘0 vanity on accoun 
chone, rouver qu'on n'y anything ts proving that we 
eat pas aceoutumé. Borste. are not accustomed to it 
Chargez-vous de cette affaire; 
donnes.y tous vos aoins. 
Bontrace. 


Take this affair upon your- 
elf; give all your care to it. 
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On, which is very extensively used in the French 
language, is said only of persons. Grammatically 
bpeaking, it is always of the mdéseuline gender. 
On is used in French for gpeéple, one, someone, 
we, they, whenever these words have a general 
and indefinite meaning, and do not refer to any 
particular word :— 


On pardonne aisément le mal We they, ete.) enstt: 
involontaire. Argive larolieents bere ied 


DE LA BouTraYeE. 
People (they, we) seek laughing 


On cherche les rieurn, et moi 
je les evite. La Fontains. (or merry) people, and I avoid 
them. 


Another translation of the above sentences will 
show us that the pronoun os often enables the 
French to make use of the active voice in cases 
in which the passive voice would be used in 
English.* Thus the two examples last given may 


be rendered as follows :— 


On pardonne aisément le mal 
involontatre, 

On cherche les rieurs, mais 
moi je les évite. 


Quand on est chretien, de 
quelque sexe que l'on soit, fl 
n'est pas permis d’étre Jache. 

FENELON, 

On peut étre honnéte homme, 

et faire mal des vers. 
MOLIERE, 

On aime peu celui qui n’ose 
aime: personne, DELILLE. 

A-t-on jamais pleure d’avoir 
fait son devoir ? 

CHAMFORT. 

Quand on a méme but, 
rarement on s’accorie, 

LEBRUN 

Artistes, écrivains, podtes, 
81 vous vous copiez toujours, 
on ne vous copiera jamais 


Involuntary injurtes are easily 
forgiven 


‘he merry are generail 
sought; for my part, I aro 
them. 

A Christian of whichever sex 
ts not allowed to be cowardly, 


One ma 
and make 


We foel but little love for him 
who dares love nobody. 

Have we ever grieved on 
aocount of having done our 


wae AS 
hose who have the same aim 
rarely agree. 


Artists, wrtters, poets! Uf you 
always copy each other, no one 
will copy you, 


be a worthy man, 
VETER. 


BERNARDIN DE St. PIERRE, 


ALGEBRA.—XIII. 
(Continued feom Vol. V., p. $45.] 


QUADRATIC EQUATIONS. 

246. Equations are divided into classes, which 
are distinguished from each other by the power of 
the letter that expresses the unknown quantity. 
Those which contain only the first power of the 
unknown quantity are called simple equations, or 
equations of the first degree. Those.in which the 
highest power of the 1 nhknown quantity is a sguare, 
are called quadratic, or equations ofthe second 
degree ; those in which the highest power is a oube, 
are called cubic, or equations of the thisshudageze, etc. 

Thus w==a + 5 is an equation of the frstdegree ; 
a? = ¢, and 27+ an == d, are quadratic equations, 

*On dit, tt {2 aid; on rapporte, tt ts related ;70n, 


craint, it is feared, etc. Cola se fait ainsi (imesiiy,. 
that makes itself thus), that is made in this manner, etc, 
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or equations of the second degree; 2° == /h, and 
x 4+ az? + bx = d, are cubic equations, or equations 
of the third degree. 

247, Equations are also divided into pure and 
avfected equations. A pure equation contains only 
one power of the unknown quantity. This may be 
the first, second, third, or any other power. An 
adfected equation contains different powers of the 
anknown quantity. ‘Thus, 

{ e°=-d — hd, is a pure quadratic equation. 

x? 4+ bz = d, an adfected quadratic equation. 
‘ { is é—c, a pure cubic equation. 
{ xe + an +. doo h, an adfected cubic equation. 


In a pure equation, all the terms which contain 
the unknown quantity may be united in one, 
and the equation, however complicated in other 
respects, may be reduced by the rules which have 
already been given. But in an adfected equation, 
as the unknown quantity is raised to different 
powers, the terms containing these powers cannot 
be united. . 

ADFECTED QUADRATIC EQUATIONS. 

248. An adfected quadratic equation is one which 
contains the unknown quantity in one term, and the 
square of that quantity in another term. 

The unknown quantity may be originally in 
scecral terms of the equation. But all these terms 
can be reduced to two, one containing the unknown 
quantity, and the other its square. 

It has already been shown that a pure quadratic 
is solved by extracting the root of both sides of the 
equation. An adfected quadratic may be solved in 
the same way, if the member which contains the 
unknown quantity is an exact square. 

Thus the equation z? + 2az + a2= b + h may be 
reduced by evolution. 
square of a binomial quantity, and its root is a + a. 
Therefore, 


a+ ac,/b+h, and by transposing a, 
em f/o+h—a. 


But it is not often the case that the member of 
an adfected quadratic containing the unknown 
quantity is an eract square, till an additional term 
is supplied for the purpose of making the required 
reduction. 

In the equation 2? + 2az = 3, the side containing 
the unknown quantity is not a complete square. 
The two terms of which it is composed are indeed 
such as might belong to the square of n binomial 
quantity. But one term is wanting. We have then 
to inquire, in what way this may be supplied. 
From having two terms of the square of a binomial 
given, how shall we find the ¢hind ? 

Of the three terms, two are complete powers, and 


For the first member is the . 


‘ 
the other is twice the product of the roots of these 
powers, or, which is the same thing, the product of 
one of the roots into twice the other. " 

In the expression a + 2aa, the term 2am consists 
of the factors 2a and a. The latter is the unknown 
quantity. The other factor 24 may be considered 
the cogficient of the unknown quantity; a co- 
efficient being another name for a factor. As @ is 
the root of the first term a*, the other factor 2a is 
twice the root of the third term, which is wanted 
to complete the square. Therefore falf of 2a is 
the root of the deficient term, and a? is the term 
itself. 

The square completed is a° + 2az + a*, where it 
will be seen that the last term a? is the square of 
half of 2a, and 2a is the coefficient of a, the root of 
the first term. 

In the same manner it may be proved that the 
last term of the square of any binomial quantity is 
equal to the square of half the coefficient of the 
root of the first term. 

249. From this principle is derived the following 


METHOD FOR COMPLETING THE SQUARE. 

Take the square of half the coefficient of the first 
vower of the unknown quantity, and add it to beth 
sides of the equation. 

It will be observed that there is nothing peculiar 
in the solution of adfected quadratics, except the 
completing of the square. Quadratic equations are 
Jormed in the same way as simple equations; and, 
after the square is completed, they are reduced in 
the same manner as pure equations. 


EXAMPLE, 
Reduce the equation 2? + Gaxr=b. 
Completing the square, x? + Gar + 9a*= 9a* + 3, 
Extracting the root of 


both sides, @ + 3a=4+./9a? + b. 
And x = — 8a + /9a* +b. Ans. 


Here the coefficient of a, in the given equation, 
is Ga. 

The square of half this is 9a°, which being added 
to both sides completes the square. The equasion 
is then reduced by extracting the root of each 
member. 

EXERCISE 62. 
. Reduce the equation 23 — Shr = h. 
. Reduce the equation 24 + ar=b +h. 
. Reduce the equation g—eoh—i, 
Reduce the equation 27 + Bx=d +. 
Reduce the equation 2? — abr = ab — od. 


: Reduce the equation 2* + — = h, 


a fo fF O&O WH 


-T 


. Reduce the equation 2? — ; = Th. 


8. Reduce the equation 2° + ax — a= b. 
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250. In these and similar instances, the root of 
the third term of the completed square is easily 
found, because this root is the same half coefficient: 
from which the term has just been derived. Thus, 
in the seventh example, half the coefficient of a is 
o and this is the root of the third term i 

When the first power of the unknown quantity is 
in several terms, these should be united in one, if 
this can be done by the rules for reduction in 
addition. But if there are literal coefficients, these 
may be considered as constituting, together, a com- 
pound coefficient or factor, into which the unknown 
quantity is multiplied. 

Thus az+be+dz—(a+b+d)x a. The 
square of half this compound coefficient is to be 
added to both sides of the equation. 


EXAMPLES. 
1. Reduce the equation a°+32r+27+a2=—d. 
Uniting terms, 24 62rmd, 


Completing the square, 2° + Gz +9=9+d. 
And r= —3+ f+. Ans. 
2. Reduce the equation a*+an+bhe=h. 


w+(a+b)xa=h. 
Therefore 


e+(atnxet(t") = (2447 +h, 


ath _4 +06 

c= A Cea pa (*3 ea: oot 
Before completing the square, the known and 
unknown quantities must be brought on opposite 
sides of the equation by transposition ; the square 
of the unknown quantity must also be positive, and 
it is preferable to make it the jirst or leading term. 


EXAMPLE, 
a + 52 — 3) = 37 — 2". 





Reduce the equation 

‘Transposing and uniting 
terms, av? + 27 == 3b — a. 

Completing the square, z* + 22+ 1—=1 +4 3)—<a. 


And a —1+/1+3b—a. Ans. 


Ifthe highest power of the unknown quantity has 
a coefficient, or dirisor, before completing the 
square it must be freed from these by multiplica- 
tion or division. 


: EXAMPLE. 


Reduce the equation 2° + 24a—64=122 — 52%, 
Transposing and uniting 

terms, Ga? — 127 = 6A = 240. 
Dividing by 6, wo? — 22 = h — 4a. 
Completin® the square, 7°—27+1=1+h—4a, 


Extracting and trans- 
posing, wt /l+h— ia. Ans. 


If the square of the unknown quantity is in 
sereral terms, the equation must be divided by all 
the coefficients of this square, 


EXAMPLE. 
Reduce the equation dn°7 + dz? — at = : —h, 
eee 4m _ 
Dividing by } + d, Oo a ican bad 


Given az? + ba = d, to find a. 
If this equation is multiplied by 4a, and if 3? is 
added to both sides, it will become 


4a%a + dabo + U2 == 4ad +b; 


the first member of which is a complete square of 
the binominal 2az + 5, 


EXERCISE 63. 
1. Reduce thé equation am ins 4 
, eq 2° zr+¢2 = 


2. Reduce the equation 4 + Ix2=d ~ pa 
3. Reduce the equation az* + 2=h + Sz — 2, 
251. From the foregoing principle is deduced 


A SECOND METHOD OF COMPLETING THE SQUARE, 


called the Hindoo method. 

Multiply the equation by 4 times the coefficient of 
the highest power of the unknown quantity, and add 
to both sides the square of the coefficient uf the lowest 
power, 

The peculiar advantage of the Hindoo method is, 
that it avoids the introduction of fractions in com- 
pleting the square. 


DEMONSTRATION. 

1. The object of multiplying the equation by the 
coefficient of the highest power is to render the first 
term a perfect square without removing its co- 
efficient, and at the same time to obtain the middle 
term of the square of a binomial. But we must 
multiply all the terms of the equation by this 
quantity to preserve the equality of its members. 
Thus the equation ag? + be ==d, when multiplied 
by a, becomes a%a? +- aba = ad. 

That the first term will, in all cases, be rendered 
a complete square when multiplied by its co- 
efficient, is evident from the fact that it will then 
consist of two factors, each of which is a square, 
viz., 22, and the square of its coefficient. But the 
product of the squares of two or more factors is 
equal to the square of their product. 

2. It will be seen that one term ie still wanting 
in the first member in order to make it the square 
of a binomial, viz., the square of the last term. 

This deficiency may be supplied by adding to 
both sides the square of half the coefficient of the 
lowest power, as in the first method of completing 
the square. But in taking half of this coefficient, 
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the learner will often be encumbered with fractions 
which it is desirable to avoid. Thus, in the equation 
above, half of the coefficient of the lowest power is 


i the square of which is .. Adding this to both 


sides, the equation will become a*z* + abe + : 


= ad + x the first member of which is a complete 


square of the binomial, aw + 4 


Now it is obvious to the student that multiplying 
the equation by 4 has precisely the same effect as 
removing the denominator 4 from the third term. 
Hence, if we multiply the equation by 4, we not 
only avoid the introduction of fractions, but also 
leave the square of the whole of the coefficient of 
the lowest power to be added to both sides accord- 
ing to the rule. 

The first term evidently continues to be a square 
after it is multiplied by 4, for it is still the product 
of the powers of certain factors. 

3. It will be perceived at once, that the second 
term is composed of twice the reot of the first 
term multiplied into the coefficient of the last term, 
which constitutes the middle term of a binomial 
square. 

Observation.—It is manifest from the preceding 
demonstration, that multiplying by 4 is not a 
necessary step in completing the square, but is 
resorted to on this particular occasion as an ex- 
pedient to prevent the occurrence of fractions 
When, therefore, the coefficient of the lowest power 
is an even number, so that half of it can be taken 
without a remainder, we may. simplify the operation 
by multiplying by the coefficient of the highest 
power alone, and adding to both sides the square 
of half the coefficient of the lowest power of the 


unknown quantity. 

EXAMPLE. 
Take the equation 707-4 40a = 71}. 
Multiplying by 7 it becomes 492° + 280a == 500. 


Adding the square of half 

the coefficient, 492° +. 280@ + 400 == 900. 
By evolution and trans- 

position, 7@= 10, or a= 1}. 

252. From the principles that have been laid 
down in the preceding lesson we may also deduce 


OTHER METHODS OF COMPLETING THE SQUARE. 
Muitipiy the equation by 16 times the coefficient 
of the highest power of the unknewn quantity, and 
aad to both sides 4 times the square of the coefficient 
of the lowest power. 
And wniversally, multiplying the equation by the 
product of any square number, as n*, into the co- 
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efficient of the highest power, and adding to both 
sides the equare of half the root of this number into 
the equare of the coefficient of the lowest power, will 
render it a@ complete square. 


EXAMPLES. 

1. Take the equation oe — 3a = 4, 
Multiplying by 16, etc., 162°—48a+4 36 = 64436 
By evolution and trans- rr 

position, 

2. Take the equation 


Multiplying by na, etc., n%an? + n®aca + “ 
2 
= nad + ae the first member of which is the 


w==4,or — 1. 
az? + ced. 


square of the binomial, naa + ied ;and from which 


+ ./o + 4ad —c 
a 

There is an vbrious advantage, however, in em- 
ploying 4 in preference to any other square number. 
For multiplying the equation by 4 times the co- 
efficient of the highest power, will produce the 
middle term of a binomial square, the third term 
of which is the square of the coefficient of the 
lowest power. 

In the square of a binomial, the first and last 
terms are always positive, For each is the square 
of one of the terms of the root, and all even powers 
are positive. 

Tf, then, — 2? occurs in an equation, it cannot 
with this sign form a part of the square of a binemial 
But if all the signs in the equation be changed, 
whilst the equality of the sides will be preserved, 
the term — 2? will become positive, and the square 
may then be completed, 


EXAMPLE. 


Reduce the equation — v4 2e=md—h. 
Changing all the signs, #?— 29 =h — d, 

In a quadratic equation the first term a is the 
square of a single letter. But a binomial quantity 
may consist of terms, one or both of which are 
already powers. si 

Thus, a + @ is a binomial, and its square is 
a® + 2ae5 + a2, where the index of @ in the first 
term is twice as great as in the second. When the 
third term is deficient, the square may b? com- 
pleted in the same manner as that of any other 
binomial. For the middle term is twice the pro- 
duct of the roots of the two others. 

So the square of w® + a, is 2 + 2a” + a’, 


we obtain a = 


1 2 a 
And the square of a® + a, is a + 2a70+ a%,, 
Therefore 
Any equation which contains only two different 
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powers or roots of the unknown quantity, the index 
of one of which is twice that of the other, may be 
solved in the same manner as a quadratic equation, 
by completing the equare. 

N.B. It must be observed that in the binomial 
root, the latter expressing the unknown quantity 
may still have a fractional or integral index, so 
that a further operation may be necessary. 


EXAMPLE. 


Reduce the equation a — a=) —a. 
Completing the square, of — w?+}—=}+5b—<a, 


Extracting and trans- 
®=3+ /f+b—a. 


posing, 
Extracting again, wt /$t /(4 + b—2). 
EXERCISE 64. 


Reduce the equation az* + dx = h. 
Reduce the equation 82* + bz = 42 
Reduce the equation 2° ~ 152 = - 54 
Reduce the equation 47 -2* = - 82 

. Reduce the equation 2 - 4b2° = a 

. Reduce the equation 7+ 4/z=h-12. 


POP | tor 


2 3 
7. Reduce the equation 2° + 8*=a + b. 


258. The solution of a quadratic equation, 
whether pure or adfected, gives two results. For 
after the equation is reduced, it contains an am- 
biguous root. In a pure quadratic, this root is the 
whole value of the unknown quantity. 


Thus the equation v= 64, 
Becomes, when reduced, # = + / 64; 


that is, the value of @ is either +- 8 or — 8, for each 
of these is a root of 64. Here both the values of z 
are the same, except that they have contrary signs. 
This will be the case in every pure quadratic 
equation, because the whole of the second member 
is under the radical sign. The two values of the 
unknown quantity will be alike, except that one 
will be positive and the other negative. 

But in ad@fected quadratics, a part only of one 
side of the reduced equation is under the radical 
sign. When this part is added to, or subtracted 

, that which is without the radical sign, the 
two results will differ in quantity, and will have 
their signs in some cases alike, and in others unlike. 


EXAMPLES. 
Thas the equation aw +. 8¢ = 20, 
Becomes, when reduced, # = —4 + 4/16 + 20. 
That is, @=—4+6. 
Here the first value One positive 
of @ is —4+6—+ 235 andtheother 
And the@&econd is —4-—-6=-—10) negative, 
Also the equation wt — 8a = — 15, 


Becomes, when reduced, w= 4 + ./16 — 15. 


That is, @ a4 + 1, 
Here the first value of 

w is 4+1= +5} both positive. 
And the second is 4—1— +83 


That these two values of # are cétrectly found, 
may be proved by substituting first one and then 
the other, for @ itself, in the original equation. 


Thus 5?— 8 x 56 == 26 — 40 == — 15, 
And 3?—8 x8= 9— 24=— 165, 


In the reduction of an adfected quadratic 
equation, the value of the unkriown quantity is 
frequently found to be imaginary. 

Thus the equation @? — 87 == — 20, 
Becomes, when reduced, w == 4 + ./16 — 20. 
That is oat f~ 4 

Here the root of the negative quantity — 4 cannot 
be assigned, and therefore the value of # cannot. 
be found. There will be the same impossibility in 
every instance in which the negative part of the 
quantities under the radical sign is greater than 
the positive part. 

When one of the values of the unknown quantity 
in a quadratic equation is imaginary, the other is so 
also. For both are equally affected by the imaginary 
root 

Thus, in the example above, 


The first value of @ is 44+/S— 4, 
And the second is 4—/—4; each of 
which contains the imaginary 
quantity A wm 4, 


254. An equation which, when reduced, contains 
an imaginary root, is often of use to enable us 
to determine whether a proposed question admits 
of an answer, or involves an absurdity. 


EXAMPLE, 
Suppose it is required to divide 8 into two such 
parts that the product will be 20. 
If @ is one of the parts, the 
other will be 8 — a. 
By the conditions proposed (8-72) x a=, 
This becomes, when reduced, w==4 + A wm 4, 


Here the imaginary expression /— 4 shows that 
an answer is impossible; and that there is an 
absurdity in supposing that 8 may be divided into 
two such parts that their product shall be 20. 

255. Although a quadratic equation gives two 
results, yet both these may not always be applicable 
to the subject proposed. The quantity under the 
radical sign may be produced either from a positive 
or a negative root. But both these roots may not, 
in every instance, belong to the problem to be 
solved. 
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EXAMPLE. 


Divide the number 30 into two such parts that 
their product may be equal to 8 times their differ- 
ence. 

If 2 == the less, then 30 — a = the greater part. 

By the supposition, # x (30 ~ 2) == 8 x (30 — 2a). 

This reduced, gives 7 = 23 + 17 = 40, or 6, the less 
part. 

But as 40 cannot be part of 30, the problem can 
have but one real resolution, making the less part 
6, and the greater part 24. 

256. The preceding principles in quadratic equa- 
tions may be summed up in the following 


GENERAL RULE. 


1. Transpose ail the unknown quantities to one 
side of the equation, and the known quantities to the 
other. 

2. Make the equare of the unknown quantity 
positive (if it is not already) by changing the sugns 
of all the terms on both sides ; and place it for the 
jirst or leading term. 

3. To complete the square, 

(1) Remove the coefficient of the second power of 
the unknown quantity, and add the square of half 
of the coefficient of the first power of the unknown 
quantity to both sides of the equation. 

(2) Or multiply the equation by four times the 
coefficient of the highest power of the unknown 
quantity, and add to both sides the square of the co- 
efficient of the first power of the unknown quantity. 

4. Reduce the equation by extracting the square 
root of both sides ; and transpose the known part of 
the binomial root thus abtained to the opposite side. 


EXERCISE 65. 


Reduce the following equations :— 
1, 8x — Ox — 4 = 80, 16, xt -- 273 + x = 139 

















2, 4x — mF = 46, 17, om +8 VE, 
z LZ—sy 
z+ 19, —4+—— —liz7=8 
4. bg — “~—-- PEE ke ow 
: x—-3 2° 20, 3Vxs—at=-2z -b, 
5, 26 100-92 _ 9} J/4r+2_  4- Jt 
£ 44 ‘4+ /2- Ji” 
6 tty 10-77% ~~ 20, af + ok = 756, 
en : 93, Vizvl+2/22——! 
=— e x er Ee 
7, 24S Te ety, Mae +1) 
Ta+5x 
8. are =2r~ 8. 24, 2 z “u+8/Be V@-a) 
9. Jfii—2/x=2, 25.2 +416 —-7V2e + 1 = 10 
2 Jz Veolia 
10, — 22} = ~—. —4vr +16, 
2 8 26. Jfx8 + ,/z8 = 6/2. 
11, a3 — xf = 56. or 42-5 _ 82-7 _ W498 
12, B23 + xt = 8104. oe ae > ee 


8 6 11 
8 Coataea7 ik 
29, (2 ~ 5) — 92 — 5)f == 40. 
8. 2+ V24 052+ 8VE+6 


13. +5 V¥i+5 + 6, 
14, 8 ~ 224-6 V x8 — 9745 = 11. 


16. g-1l=2+ 


THE NEW POPULAR 


EXINcisEe 56. 
1. @./2c. 6. (8a)*. 
2. Sha. ; 7 (az) ° 
2 = 
eee Rom, 
; (=) . 9. (+ yy. 
5. cay)’. 10. (rtys) ?, 
EXERCISE 56. 
/ ova 6. 3/4, 
6 acy 
1. By ate 6. at, 
2. 3/4. + 
B 93/441, 45.07% 
4. J/2, 8. 2/3. 
EXENcisE 57. 
1, al, 5 atx?, 
a 6. a. 
2. a" 7. r 
3. atys, 8 an"r. 
a8 9 a(x et Yeo 
4. ar2™ 10, 27a%y. 
EXERCISE 58. 
1 ab(xy)t or (atzy)*. 16. 
2, nasdyy. li. 
8. (a3h)*4, 18, 
4, 2% /d. a 
5. 8./a. et 
6. (a+ vyt. a 
7. (x — yy. 23. 
8 5 Sax, 24, 
9 208 25. 
Bry 
10. 2 a 8b. 26, 
11. =. 27. 
9 5 2 
12, a+ 3 0. 
6 ‘i $1, 
vt OR ae 
8 ; 83. 
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. 4z/y. 
: 9d./d. 
3, O(atz)*. 
. 47/2. 

. o,/2, 


9. /-1. 
10. *vi. 

1. gig 8 (bbe, 
12, 4 °,/500. 


at — Sab? — (Bath 
- 8) /-1. 
a3 — B® /+ Sub 
Vb 


11. 
12. 
13. 


14 
1d 


~] 


a, 
x8 = 2x+1, 
(a + 6). 


4\t and py 
(asy? and (ryt, 
(16) aud (16)". 
7/6, 
ave — ws, 
Be f/x and Qa/7. 
63/3 and 25,/8. 
708,/9, 
4, 
6+2/-2-9/-)2 
+ 3/2. 
at + b8&, 
6/2, 
4(55200)", 
/648. 
24/12, 
54,/2. 
7+4/8. 


17 + 12,/2. 
38 + 17/5. 


EXERCISE 59. 


9. (—y=*)'-2. 1S 


ie a 4nd 
0. Ma 
11. 4 15, %. 
ie 16. 81, 
a 17, 16. 
12.5 18, 6, : 
EXERCISE 60. 
8, =V(h—d)*+a. . a b 
4, + Vat—bi. 9. 20, ; 
5. 8. 
6. 6. 
EXERCISE 61. 
8, Sand 6, 12, 24 and 12 
9 15 and 12. 13, Hand 4 
10. Awent72miles; 14 12. 
B, 54. Whole 15, 12° 
distance = 120 


miles. 
1). & 24 and + 15. 
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APPLIED MECHANICS, —II. 
[Continued from Vol. ¥., p. 341.) 

DEDUCTIONS FROM EXPERIMENTS—DEFECTS IN 

APPARATUS—TABULATION AND CORRECTION 

OF RESULTS—MODERN METHODS—THE USE OF 

SQUARED PAPER— EXAMPLES OF PLOTTING 

QUANTITIES AND DRAWING CURVES, 
WE hope that every student who reads these lessons 
will regard the quantities dealt with as measurable 
quantities, and will be sceptical as to the truth of 
every law or hypothesis advanced, until he has 
tried whether it is in accord with the results he 
obtains by actual experiment. I do not say that 
any rough piece of apparatus he may arrange will 
give results sufficiently accurate to prove or disprove 
any law, but if he finds that his experiments ¢/us- 
trate some principle otherwise deduced, he has a 
confidence in applying that principle which he 
could not otherwise obtain. Apart altogether from 
this, the careful analysis and systematic arrange- 
ment of, and deduction from, experimental results, 
is in itself a most valuable training. Experiment 
is one of the most useful of all methods of educa- 
tion, and this is especially true in anything relating 
to such a practical subject as engineering. 

We assume that the reader is of that practical and 
inquiring turn of mind which is indispensable to a 
successful experimenter, and that he will not only 
carry out all the experiments we shall describe, but 

note every circumstance— 


favourable or otherwise— 
which may occur in the 
course of an _ experiment. 


Thus, in the experiment illus- 
trating the law of the “tri- 
angle of forces,” it is usually 
found that the result is not 
in strict accordance with the 
law, but that the “discrep- 
ancy” is smallerthe more care- 
fully the experiment is per- 
formed and the more perfect 
the apparatus is. To what 
then, the inquiring student 
will ask, is the discrepancy 
due? It is probably due to our 
having made some assump- 
tions which are not quite cor- 
rect. For instance, we as- 
sumed that the pull in the 
cord on both sides of one of the pulleys is the same, 
or rather that the pull in the cord at P is accur- 
ately that due to the weight it bears, which is not 
correct, #& may be seen by making an experiment 
on the pulley itself. Let the pulley be fixed as 
shown in Fig. 11. Passing a cord, with a’scale-pan 





Fig. 11. 


for weights at each end, over the pulley and putting 
equal weights into the two pans there is equilibrium. 
But there is also balance if one of the weights is 
slightly increased, and in this case the pull in the 
cord is different on the two sides of the pulley. 
This difference is due to what may be called the 
Jriction of the pulley, and the discrepancy noticed 
in the previous experiment was owing to our as- 
sumption that the pulley was of that ideal kind 
only met with in books on mechanics, viz., “without 
friction.” All pulleys dare friction, and it is better 
to take it into account and to find out all we can 
about it. For instance, if the equal weights in the 
scale-pans (Fig. 11) be increased, the excess weight 
must be increased also if a motion downwards of 
that scale-pan is to be kept up steadily. Increase 
both loads equally, and find in each case what. 
excess weight is required to keep up a steady uni- 
Jorm motion, for that is the best test of the force 
required to overcome friction. If the weights in 
the two scale-pans are denoted by the letters A and 
B respectively, some such numbers as the foliowing 
will be obtained :— 


Weight, a. Weight, p. Effect Ub Rectee 
28°4 8°4 
44°7 4°7 
65°4 5°4 
8u'8 68 
107°5 7°S 
1288 88 
140°6 N° 
171°0 11°0 





It is evident that there is some kind of law con- 
necting the friction of the pulley with the load on 
it; what is this law, or how shall we obtain it? 
This brings us to a most important part of our 
subject— 

THE USE OF SQUARED PAPER. 

When an experimenter has obtained numerical 
values of two quantities which are connected in 
such a way that any change in one is accompanied 
by a corresponding change of some kind in the 
other, his next care is generally to find out what 
the law of dependence of the one quantity on the 
other is, and to express that law in some way. 
Fifty, or even twenty, years ago such a law was 
generally put in the form of a mathematical for- 
inula or equation, usually cumbrous in form, arrived 
at by great labour and trouble, and equally difficult 
to apply to any practical purpose. Nowadays, the 
connection or law is usually shown graphically by 
a curve drawn on squared paper. This has all the 
advantages- of exhibiting to the eye a wep or 
picture of the law of variation; the risk of serious 
error in getting out the law is reduced, errors of 
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observation are to a great extent eliminated, and 
last, but not least—as a recent writer puts it—“ the 
student in drawing the curve is constantly on a 
voyage of discovery, and has all the stimulus and 
pleasure of an original investigation.” 

I wish, therefore, to give the student some ex- 
amples in the use of this great aid to modern 
research—a sheet of squared paper, and to explain 
to the reader who is unacquainted with its uee how 
he should proceed. 

A sheet of squared paper may be bought for a 
halfpenny or less ; it is crossed by a large number 
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of equidistant lines at right angles to each other, 
thus covering the paper with little squares. Usually 
every tenth line, both vertically and horizontally, is 
of a different colour from the rest, merely for the 
purpose of preventing confusion, and enabling the 
numbet of lines or squares to be readily reckoned. 
‘The lowest horizontal line on the paper is usually 
‘taken as one awis or line of reference, and the 
vertical line nearest the left-hand side of the paper 
as the other axis, except in the case of complicated 
‘curves, when the axes should be in the middle of 
the sheet. Distances along the horizontal axis 
represent values of one quantity, whilst distances 
along the vertical axis represent values of the other 


quantity, or sariabie plotted; these distances are 
measured by the number of little squares from the 
origin or point where the two axes intersect. Each 
little aquare may represent one or more units of the 
quantity, according to the scale to which the dia- 
gram is to be drawn, The distances, or quantities 
represented, go in pairs, each pair-intersecting in a 
point of which those distances are called the co- 
ordinates, and for distinction the vertical one is 
usually called the ordinate of the point—denoted 
by the letter y—the horizontal distance, its abscissa, 
denoted by the letter 2. When a number of pairs 
of values are thus plotted, a number of points are 
obtained, which when joined by a curve give the 
picture or trace of the law sought. Quite different 
scales may be adopted for the horizontal and ver- 
tical measurements; 7.¢., the horizontal scale may 
be different from the vertical one. 

Of course in plotting two definite quantities like 
the friction and load of a machine, the co-ordinates 
have definite meanings, and the symbols @ and y 
are not required. The student will best grasp the 
meaning of these statements by following us care- 
fully in a few examples. Thus, plot the points 
whose abscissee and ordinates are respectively 
(2, 3), (6, 9), (12, 18), (20, 30). 

These points are shown plotted in Fig. 12, and it 
is evident that they lie on a straight line which 
passes through the point o or origin. In this case 
the law is a very simple one, for whatever point on 
the line be taken, its y or ordinate is always 14 


times its 2 or abscissa; hence the law is y = se. 


This, then, is the simplest of all curves—a curve 
of the “ first degree,” and if the quantities found in 
an experiment are connected by such a simple law, 
the work is very easy indeed. The student should 
now plot the curves representing the following 


laws .— 
(1) y = 10. 
(2) z= 25 


(8) y = 2. 
(4) y = 2x + 5. 


The general law of a straight line is y == aw + 3, 
where @ and 8 are numbers; a has to do with the 
slope of the line, and 5 with the distance from the 
origin of the point in which it cuts the vértical 
axis. This can best be explained by working out 
one of the examples, say No. 4. 

Law, y = 22 + 5; giving to @ any value, a cor- 
responding value of y is obtained. Such values are 
given in the following table :— 


” 





1 7 5 18 
2 9 6 17 
8 11 10 25 
4 18 2» 
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The ling passing through these points is shown mistakes by a mathematical ‘method, such as the 
dotted in Fig. 12. We see that it cuts the vertical method of least squares, is a tedious process 
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axis in the point 5, and, further, that if a hori- quite beyond the ordinary student. Referring to 
zontal line be drawn through that point, the ratio the figure, we see that ordinates are values of 
of the height of any point above this line 
to the point’s abscissa or x is the multiplier 
or coefficient of z in the law. In this 
particular case the multiplier is 2, and it 
should be observed that if the line sloped 
the other way on the paper, viz., from 
right to left, the multiplier would be nega- 
tive; also that the intercept 6 (in this ‘ 
case, 5) would be negative if measured “+. 
from 0 dernwards. We are now in a posi- 
tion to find the law connecting the quan- 
tities obtained from the experiment on a pe i 
simple pulley, given at page 31. The 
numbers when plotted, as already ce- 
scribed, give the points, Pp, Q, R, 8, etc., in {opie 
Fig. 13. These points do not seem at first 
sigh® to be on a straight line, but on 
stretching a black thread among them we 
find that they are pretty uniformly dis- 
tributed on both sides of the thread, and 
that therefore the little discrepancies 
which appear are probablyedue to experi- 
mental errors. 

By drawing our straight line or curve _ 
in the best mean position among the Fig. 14. 
points, these unavoidable errors are to a ia 
great extéht corrected, hence ane very important frictien, F, and abscisse values of load, A.. Em- 
purpose of our squared paper. To correct such ploying the method already explained, we proceed to 
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from an experiment are often comnecte@ by a muck 
more complicated law, but even in that case we can 


The line 


cuts the vertical axis at a point whose value is 


formulate the law connecting F and A. 


always draw or represent the law, though it may 


about 2°3, and taking a point on the curve just to 
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that when the volume 


of the gas is reduced to 20 cubic 


we are told that a vessel contains 40 cubic 


feet of air or gas, and that the pressure of the gas 


ample, 


is one pound per square inch 


This. law tells us the force necessary to overcome 


the friction of the pulley 


with any 
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the law connecting friction and a +B, the total 


load on the machine could be obtained, 


in this 


e 
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14. IS is a rectangular hyperbola, 


ig. 


in F 
of which the law is z x y = some number 


hown 
case 


18 8 


and the 
If A, B, and F are 


measured in pounds or ounces, the law tells us that © 


law would be of a similar kind. 


pressure x volume = 40, 


Just one more illustration before \gaving this 


most important and interesting subject. 


quired to move the machine steadily without load, 
and to overcome the friction due to its own weight. 


2'3 pounds or ounces, as the case may be, are re- 


Suppose a stone is let fall from a height, and the 


We need scarcely say that the numbers obtained 
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® ; oy 
times taken by it to fall certain distances are 
observed, then numbers of the following kind will 
be obtained :— 
ESPEN EAE AL IESE OO A SEES IED 
| 

Time of falling,| Distance | Tiine of falling,| Dfstance 

te Jallen, h. t, fallen, A, 





These when plotted give the curve shown in 


Fig. 15. It is a parabola, but only half of the 
curve is here shown. Its law is y = az"; in this 
case 


h = 104%, 


Practice in drawing curves will enable the stu- 
dent to identify their shapes in many cases, and so 
formulate the law if necessary and not too trouble- 
some. 

There are many uses to which curves may be put, 
in fact, are put, in the affairs of everyday life. 
‘hey are employed to show the height of the baro- 
meter or the temperature at various times during 
the day or week, and we have heard of a merchant 
who thus kept a record of the price of a certain 
commodity as time went on. By a careful inspec- 
tion of the curves for several years, he has been 
able on several occasions to foretell a rise or fall in 
price, and to make his arrangements accordingly. 
Difficult equations may be solved by the aid of a 
sheet of squared paper, and, in our opinion, this 
and kindred graphic methods will be more used in 
the future than at present. The student should 
carefully go through all the exercises which are 
appended. : 

Exercises.—Piot the curves whose laws are given 
below :— 

(1) 4+ y¥ = 16. 
(2) at - yf = + 100. 


(3) y = 828. 
(4) y= x". 


Plot the curves showing the relation of the fol- 
lowing numbers :— 


5. THE ComMpounD INTEREST LAW.—(Jlnterest 
adatd every instant.) 
TABLE SHOWING THE AMOUNT OF £100 INVESTED FOR 


m YEARS AT 5% CoMPOUND INTEREST. 
La I SE I I EE Ee 


~ : Amount, a, =// ~ : Amount, A, = 
No. 06) ue principal No. of - ears principal + 
=e interest. a interest. 
1 105'2 8 ‘1491 
2 110°5 9 156°8 
3 1101 10 164°8 
4 122'1 1 173°3 
5 128°4 12 182°8 
6 185'0 18 191°5 
7 141°0 14 201°4 


6. THE CHARACTERISTIC CURVE OF A DYNAMO 
MACHINE.—The following results were obtained by 
experimenting with a small dynamo, having a 
gramme armature and being “series” wound, They 
show the way in which the total E.M.F. of the 
machine varies with the current that it gives out. 
Mean speed = 1843 revolutions per minute. 





‘ 
Total E.M.F. 





Current. Total E.M.F. Ourrent. 
0 volts, 0 amperes, 8°44 volts. | 11°25 amperes 
1°05_—,, “G0; ° 55 8'007 ,, 12°00 _—sé=»"» 
2°614 ,, O05 9°3U6 ,, 13%, 
4196 ,, 375 ,, 10°12 _ ,, 5°75 ,, 
5'878 ,, He25 ,, 10°754 ,, 18°00 _,, 
635 ,, O75, 11-21, 20°25, 
714 ==, $25, 11°382 ,, 22°5 oy 
7°812 ,, 975 








The above when plotted give the characteristic 
curve of the machine. 


ITALIAN .—I. 

INTRODUCTION. 
WE propose to teach the grammar, structure, and 
vocabulary of the Italian language by a method 
not commonly adopted by the learned. Experience 
has convinced us that a strict adherence to scien- 
tific forms, though all-important in the cultivation 
of a language, does not tend to the advantage of 
the learner. 

For its own intrinsic merits as a language, Italian 
deserves to be studied by everyone who would 
enjoy the pleasures of style, inexhaustible in variety. 
And they who would cultivate language for its ex- 
cellence must seek that of Italy for the ideal beauty 
of expression. 

Our method will be a natural, a simple, and, we 
trust, an easy one. We shall discard, as much as 
possible, all the conventional terms of grammar. 
Our grammatical progress will imitate the action 
of the mind in the formation of a sentence, with a 
due regard to peculiarities of idiom. We begin 
with the noun, as soon as we have clearly explained 
the principles of pronunciation ; and we shall pro- 
ceed at once to the verbs. The verb is the life of 
a language, and he who knows the verbs thoroughly 
has mastered the chief difficulty of his task. ‘The 
remaining kinds of words will be taught and dis- 
cussed in the same natural order. 


ON THE PRONUNCIATION OF ITALIAN. 

We shall teach the pronunciation of the Italian 
language in more detail than is generally pursued 
in English tuition. The profit to be derived from 
the study of any living language is much less if we 
are unable to pronounce it correctly. In reading 


36 THE NEW POPULAR EDUCATOR. 


the Italian poets, the pleasure does not consist 
altogether in appreciating the thoughts, or even 
shades of thoughts, but in the faculty to enjoy that 
divine harmony to which they have attuned the 
language. There is no insuperable or even very 
considerable difficulty in mastering Italian pro- 
nunciation; but a thoughtful attention to some 
leading principles, and a student-like diligence, 
are conditions essential to success. 

A tolerable approach to accuracy in fixing pro- 
nunciation may be made by letter-signs represent- 
ing analogous sounds familiar to the ear in one’s 
own language. If one has made himself so familiar 
with the imitated sounds as to have acquired a 
considerable vocal command of the leading ones, 
he may very soon accurately and permanently ac- 
quire them by a few brief communications with 
an educated native. 

Perhaps the most useful beginning we can make 
is to point out the leading errors which English- 
men commit in pronouncing Italian. In the mastery 
of the pronunciation of the Continental languages, 
and particularly of Italian, the Englishman’s great 
difficulty is in the vowels. 

The Englishman, perhaps from childhood, has 
heard no vowel sounds but those of his own island 
—his four sounds of a, his four sounds of a, his 
three sounds of 7, his two sounds of e, and his two 
sounds of i—sounds little swayed by rule, and 
changing continually. He begins Italian, but 
carrying to the study the complex vocal habit of 
his language, it must. be some time before he can 
comprehend and practise the simplicity and per- 
manence of the sound of one Italian a, one 
Italian i, one Italian w, two Italian e's, and two 
Italian o's. 

Another radical error committed by Englishmen 
in pronouncing Italian arises from two opposite 
principles, which may be said to be the funda- 
mental rules of the accentuation of the languages. 
In English, every word has its leading, marked, or 
strongly accented syllable—generally speaking, the 
root of the word; and it follows that while this 
syllable is distinctly marked by the voice, the sub- 
ordinate unaccented syllables fade away in the 
utterance into an airy nothingness that can hardly 
be described. It is quite different with Italian. 
It has its accented syllables just as in English, but 
the accent on the one does not destroy the vocal 
enunciation of the others. On the contrary, full 
and substantial justice must be done to every syl- 
lable, each being clearly sounded, full and roundly 
with the vowels, and in a resonant or vibrating 
tone with the consonants. The contrast may be 
observed in the pronunciation of any of the many 
words of a kindred sound in both languages 


derived from the same classic stock. ” Take the 


following :— 

English. Italian, 
Difficulty. Dif-fi-col-ta. 
Voluntarily. Vo-lon-ta-ria-men-te, 
Detestably. De-te-sta-bil-men-te, 
senerously. Ge-ne-ro-sa-men-te. 
Indiffereutly, In-dtf-fe-ren-le-men-te, 
Repetition. Ri-pe-ti-zi-v-ne. 


A third and radical difference between the two 
languages, as regards the principles of pronuncia- 
tion, is this: in England, they speak from the 
mouth ; in Italy, from the chest. 

These are the radical differences and difficulties 
which our readers must strive to overcome. 


PRONUNCIATION OF VOWELS AND CONSONANTS. 
We now proceed to explain Italian pronunciation 
in a method of recent adoption by some ingenious 
teachers of Italy, by which all the combinations of 
the vowels and consonants, and consequently all 
the ingredients and component parts of the lan- 
guage, will pass under the eye of the reader. Let 
him learn from the very beginning of his labours 
to pronounce each syllable of the following words 
and tables, and he will soon acquire a correct 
method of pronunciation. 
The Italian language has five vowels, represent- 
ing seven sounds :— 
I. a, invariably sounded like the English inter- 
jection ah. 
II. 7, invariably sounded like ee in see. 

IIT. w, invariably sounded like oo in too. 

IV. 1. e, invariably sounded like ay in say, but 
with a slight opening of the mouth only, 
and with an elevated and clear tone. It 
is called, on that account, the close sound 
of the vowel. 

2. é, invariably sounded something like e 
in det, set, and the first e in every, but 
with a wide opening of the mouth, and 
with a deep sound. It is called, on that 
account, the open sound ci the vowel. 

. 0, invariably sounded with a medium 
sound between o and oo, which has no 
equivalent in the English languagg, but 
which may be easily caught by the ear 
from hearing an educated Roman or Tus- 
can speak. Perhaps an approximation is 
thevin bone, hole, and note, but with a slight 
opening of the mouth only, and with an 
elevated and clear tone. It is called, on 
that account, the close sound of the vowel. 

2. o, invariably sounded something like o in 

lord and orange, but with a wide opening 

of the mouth, and with a de@p sound. It 
is called, on that account, the open sound 
of the vowel. 
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The first sound of e and the first of oe occur in 
the majority of syllables, and may be called the 
ruling sounds of those two vowels. No distin- 
guishing sign is used in Italian to mark the two 
es or two o’s. Englishmen must have some mark 
to indicate when e and o are to be sounded with 
their second or open sounds. We shall, in these 
cases, place on ¢ and o this sign *, é, 6. Pronuncia- 
tion of what, for the sake of distinction, we shall 
denominate the circumflewed sounds of e and o is 
not uniform throughout Italy; but as the pro- 
nunciation of Rome and Florence is the standard, 
all departures from it may be reckoned by our 
students as provincialisms, which ought to be care- 
fully avoided. 

The Italian consonants, seventeen in number, are 
divided into mutes and semi-vowels. Mutes are 
those that require a vowel after them to render 
them pronounceable. Semi-vowels are those which 
require a vowel before them to make them pro- 
nounceable. 

Let us first enumerate the mutes, and show by 
tables their combinations with vowels in Italian 
words. There are ten mutes. 

I. b, named in the alphabet, dee. 

II. c, named in the alphabet chee, and sounded 
like ch in church before the vowels e and 
i. Before all other vowels it is sounded 
like & in English. 

III. d, named in the alphabet dee. 

IV. g, named in the alphabet jee, and sounded 
like gin ginger before the vowels e and 
7 only. Before all other vowels it is 
sounded like g in gang, go, and gull. 

V. j, named in the alphabet 7 (ce) lungo or 
jota (i consonante), and sounded like y in 
yes only at the commencement of a word 
or syllable and before a vowel. At the 
termination of a word it is no longer a 
consonant, but must be sounded like a 
prolonged or lengthened ¢e. 

VI p, named in the alphabet pee. 
VII. g, named in the alphabet hoo. It is an 
° auxiliary letter, only used before w with 
the sound of k. 
VIII. ¢, named in the alphabet Zee. 
IX. v, named in the alphabet vee. 

X, 2, named in the alphabet fsaita, sounded 
like tz in Switzerland, or like dz in adze. 
These sounds vary in different parts of 
Italy. After 2, , and 7, it is generally 
pronounced like ¢z in Switzerland. The 
same sharp sound occurs in words de- 
rived from Latin, and ending in za, zio, 
zione, etc. 

We shall mark each word in the following 


pronouncing tables, and indeed each word given as 
an example or illustration, with an accent, which, 
being merely arbitrary, used for the occasion .to 
facilitate the progress of the English learner, and 
not used in Italian printing, we denominate the 
accent of tune, Inevery Italian word composed of 
more than one syllable, there is always one syllable 
on which, when we prgnounce it, the voice ought 
to pduse with a marked elevation of tone. The 
accent of tone is strongly marked in Italian; and 
on the marked use of this accent in a great measure 
depends the harmony of the language. We shall 
mark this accent by the acute sign (’) from right 
to left. It is ‘true that this sign is sometimes 
printed in Italian words, but in a very few instances 
only. 
FIRST PRONOUNCING TABLE, 

showing the combination of vowels with mute con- 
sonants in natural order. 


Italian. Pronounced. English. 
Bado bah-do 1 take care, 
Bevo bai-vo I diink, 
Bice bee-tchai Beatrice, a woman's name. 


The reader must not forget. our previous observa- 
tion that ¢ before e and / is sounded like ch in the 
English word church, 


Italian. 
Boce (for voce) 


Pronounced, 
bo-tchai 


English, 
Voice, word. 

The acute accent over o marks not only the 
accent of tone, but also the first sound of o as 
stated before. 


Italian, Pronounced. English, 
Buco boo-ko Hole. 
Ebuno é-bah-no Ebony. 


Once for all, we must refer our readers to the 
opening explanation, where we stated that there is 
no English equivalent to the second, open or cir- 
cumfiexed sound of the e, as in the first syllable of 
ebano. In all cases of the e circumflexed, the 
reader must studiously avoid the English sound of 
e, which would only create the greatest confusion. 


Italian. Pronounced. English, 
Abete ah-bé-tal Fir-tree, 
Abile ah-bee-lai Able. 
Obolo (Latin, obolus) 6-bo-lo Farthing. 


The reader must bear in mind that this is the 
second or less frequent sound of 0, something like 
the English o in the words orange and lord, but 
with a wider opening of the mouth and a deeper 
sound. We give it the circumflex mark, because it 
is the less common sound. Wherever it occurs in 
our lessons, it will invariably denote, as in the case 
of the circumflexed e, the accent of tone as well as 
the peculiar sound of the o. 


Italian. Pronounced. English, 
Abuso ah-béo-zo Abuse. 
Bubbo (Tuscan) bahb-bo Papa. 
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It is a fundamental rule of Italian pronunciation 
that double consonants must be uttered and ribrated 
distinctly. ‘This is essentially necessary, not only 
as it augments the beauty and marks the ortho- 
graphy of words, but as it frequently distinguishes 
words of totally different meaning, but differing 
only in spelling by the single consonant instead of 
the double one; as, for example, caro, dear, and 
carra, 8 car; as we shall have occasion later more 
‘fully to illustrate. Where a vowel precedes a con- 
sonant, a particular stress must be laid on that 
vowel, and its sound must be shortened. 


English. 
He drank, 


Pronounced, « 
beb-bai 


Ttalian. 
Bebhe (for verre) 


The English e, whenever it is sounded as in the 
word get, corresponds to the shortened sound of 
the first sound of ¢ (a/). 

Italian, Pronounced. English. 
Gibbi (for gobbi) jil’-bee Hunchbacks. 

The reader must not forget our previous ob- 
servation that g before e and i is sounded as in 
the English word ginger. 


which goes to the next syllable, like the English 
j injay, only the voice must not pause too long on 
the @ of the syllable where the first g occurs; the 
stress must be laid on it, and the voice must glide 
as quickly as possible to the pronunciation of the 
second g, which must be very soft. In this way 
there will be effected a more equal distribution of 
the sound j between the two syllables, which will 
produce the correct sound of the gg. 

We would especially desire our pupil readers to 
repeat aloud every word successively until they 
have made themselves quite familiar with their 
various and distinct sounds. 


Jtalian. Pronounced, English. 
Veggo vég-go I see. 


When the gg’s are followed by a, 0, or t%, they are 
pronounced in each syllable like the English g in 


Italian. Pronounced, English, 

(rohho BOb-bo A hunchback, 

Dubbi ddob-bee Donbts 

Crulo kah-do I fall. 

Cecino tehai-tchée-no A wild swan. 

Cito tchée-to ae 

Coda ko-dah Yail. 

Unite koo-tai Skim, 

Ducato doo-kiah-to Dukedom, dueat. 

Jticevo ree-tchai-vo I receive. 

Ineido in-tchee-do 1 cut. 

Ancona ahin-ko-nali Ancona. 

Tacine lah-koo-nah Pool, swamp. 

Bacco bahk-ko Bacchus. 

Becco bék-ko Beak. 

Picea. ik-kah Spear. 

Bocett Ok-kah Mouth. 

tcc s0ok-ko Juice. 

Dato dah-do Die [for gaming}. 

Devo dai-vo 1 ought, [ must. 

Dito dée-to Finger. 

Dopo aé-po After, afterwards. 

Duce doo-tehai General, 

Exlace ai-dah-tchai Gluttonous, 

Alele ah-de-lai Adeline, a woman’s name. 
Adiro ah-dee-ro 1 proy oke to anger, 

Adoro ah-do-ro I adore, 

Aduno ah-doo-n0 I unite, T assemble others. 
Adda ahad-dah The river Adda, 

Kidda éd-dah The Edda of Scandinavian 
Iddio Id-dee-o God. {literature. 
Adiduco ahad-doo-ko 1 lead to. 

(raze Gah-dzah Gaza in Palestine, 

(elo tee Jess (i falconry). 

Cita ee-tali A walk, trip. 

(odo go-do J rejoice. 

Crufo 300-fu A horned owl, 

Legame - lai-gah-mai A tie, ligament. 

Angelo ahn-jai-lo Angel, 

Angina ahu-jée-nah Inflammation of the throat. 
Vigore Vee-yo-rai Vigour. 

Arguto ahr-goo-to Ingenious, witty. 

Paggi prhd-jee Pages (attendants). 


The pronunciation of gq depends on the vowel 
that follows the latter 7. 
the gq’ are pronounced somewhat as if the first g 
had merely the sound of d; and the second g, 


If that vowel is e or i, 


get. 
Italian, Pronounced. English, 
Oggi éul-jee To-day. 
Fuggi food-jeo Fly! 
Pace pah-tchal Peace. 
Pece pai-tehai Pitch. 
Pino pée-no Pine. 
Poco p6-ko Little. 
Pulte poo-tai It has a bad smell. 
Riparo ree-pah-ro I repair. 
Inpro im-pé-ro Enipire. 
Tapino tah-pée-no Wretched. 
Sapone * sah-po-nai Soap, 
Impune im-pdo-nai Unpunished. 
Pappa pahp-pah Pap for ies 
Peppe pep-pai Joseph, 
Pippo pip- po Philip, Phil, 
Come Op-pah The occiput, goblet, 
Zupye tzbop-pa Soup, 
Ta tah-bai Consumption, 
Teco tai-ko Witin thee, 
Tipo tée-po Type (a model), 
Topo té-po ouse, 
Tubo too-bo Tube. 
Altare ahl-tah-rai Altar. 
Altero ahl-té-ro Haughty. 
Altire ahl-tée-rai To mount, 
Alloro ahl-16-ro Laurel. 
Altura ahl-too-rah Height. 
Alto ahit-to Act, action. 
Getto jét-to Cast, throw. 
Fitto fit-to Rent, split, 
Cotto két-to Cooked, 
Tutto toot-to All, quite. 
Vano vah-10 Vain, 
Vero vaico True. 
Vino véee-no Wine. 
Voto vé-to Vow. 
Avuto ah-vdo-to Had. © 
Bavaro bah-vah-ro Bavarian. 
Severo Bai-ve-TrO Severe. 
Divino dee-vee-no Divine. 
Iatvoro lah-vo-ro Labour, 
Dovuto do-voo-to Debt, duty. 
Davvi dahv-vee He gives you. 
Kvvi ev-vee Is there ? e 
Udivri 00-div-vee He heard you. 
Dovvi dlov-vee I give you. 
Fuvvi foov-vee an there ? 
Zare tzah-rah Zara, a town, 
Zero dzé-ro Cipher. 
Zitella tzee-tel-lah Spinster. 
Zou dzé-nah Zone, girdle. 
Zugo tz00-go Omelet. 4 


There is very little difference between the pro- 


nunciation of the single z and zz. 


The zz, as well 
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as ¢, may have the sound of ¢z in the word Switzer, 
or dz in the word adcze. 
orthography, the z is generally doubled between 
two single vowels in the middle of a word, but not 
after a consonant, and not before diphthongs the first 
vowel of which is ¢; as, for examples, ia, te, io, 
where it must remain single, and has the hard sound. 


Italian, Pronounced, English, 

Peszo pé-tzo Piece. 

Pozo po-tzo A well, 

Puzzo poo-tzo A bad smell. 

Pagato h-gah-to Paid. 

Ithaca -tah-kah Ithaca in Greece. 

Agape &h-gah-pai Agape, or Christian Jove- 
Ricamo ree-kéh-nio Embroidery. {feast. 
Vegeto vé-jai-to Stout, robust. 

Aceto ah-tchai-to Vinegar. 

(raete gah-di-tah Town in Naples. 

Cedete tehai-dadi-tai Yield ! 

Cadice kah-dee-tehat Cadiz, 

Hgida ai-jée-dlah JEgis, 

Lacito ah-tchee-to Tacitus. 

Vagito vah-jee-to An infant's cry. 

Jtigore ree-go-rii Rigour, 

Epochi é-po-ka Epoch. 

Pagoda h-go-dah Payoda. 

Jucapo Jin-ko. 0 Jacob. 

Aguto ah-goo-to Nail. 

Acuto ah-kdo-to Acute, ingenious, 
Cicutu tchee-cdo-tah Water hemlock. 

Ceduto teliai-dcdo-to Yielded. 

dl pogeo ah-po-jé-o Apogee. 

dducato ai-doo-kah-to Educated. 

Vocativo vo-keh-tee-vo Vocative. 

Aebedeo tzai-bai-dé-o Zebedee. 

Tucidide too-tchee-dee-dai Thucydides. * 
Abituato — ah-bee-too-ah-to Habituated. 

Zodiaco dzo-~leée-ah-ko Zodiac. 

Agurico ah-gah-ree-ko Fungus growing on 
Idiota ee-<dee-6-tah An idiot. {larches. 
Abigeato —_ah-bee-jai-ah-to Stealing of cattle. 
Vegetativo vai-jai-tah-tée-vo Growing. 

Decapitato duai-kah-pee-tah-to Decapitated. 

Deculuto — dai-kah-d6o-to Decayed. 

Agitato ah-jee-tah-to Agitated. 

FEpicuro —_—ai-pee-koo-r0 Epicurus, 

Pedagogia@ pai-dal-go-jée-ah Ecducation and govern. 


ment of children. 


THE SEMI-VOWELS. 

There are six semi-vowels in the Italian language, 
60 Called because in their utterance a vowel must 
be placed before the consonant. They are not 
pronounced in one syllable only, as in the case of 
the mutes, but require the utterance of two syl- 
Inbles, which syllables are substantially the same, 
though in an inverse order. The semi-vowels are— 

1.% f, named in the alphabet effe (pronounced 
in the following manner—éf-fai). 

2. Z 7, named in the alphabet elle (pronounced 
él-lai). It has two sounds—one like the English 
consonant 7; the second is a peculiar sound, of 
which we shall have occasion to speak in the pro- 
nouncing tables. 

3. Af m, named in the alphabet emme (pronounced 
ém-mai). To ensure perfect accuracy in the pro- 
nunciation, we may remark that when m is preceded 
by a vowel with which it forms one syllable, and a 
consonant being the next letter, it must be very 
softly sounded, and the voice must glide quickly to 


According to modern | 


the next consonant, almost as if it formed part of 
the same syllable } for example, ambiziene, ahm-bee- 
tzee-6-nai, ambition; empio, émi-peeo, impious ; 
ombra, 6m-brah, a shadow. 

4, Nn, named in the alphabet enne (pronounced 
én-nai). Generally speaking, this letter is pro- 
nounced just as in English; but the observation 
made on the m is equally applicable to 2. In 
similar circumstances, the voice must glide quickly 
from the 7 to the succeeding consonant: for ex- 

“os _~ 
ample, andare, ahn-déh-rai,to go; entrare, en-tréh- 
rai, to enter; ovda, 6n-dah, a wave. After g, 
has a peculiar sound, which we shall have occasion 
to explain in the pronouncing tables. Often # is 
pronounced like m before words commencing with 
the consonants 8, m, and p; as, gran bestia, pro- 


» nounced grahm ‘bé-steeah, a boorish, insolent fellow, 


great blockhead, etc. ; scolpire in marmo, pronounced 
skol-pée-rai im mabrr-mo, to chisel in marble; con 


poca fatica, pronounced kom pé-kah fah-tée-kah, 
with little fatigue. This is certainly the finest 
pronunciation, because it is the genius of the 
Italian language, as in the classical tongues, par- 
ticularly Greek, to soften the transition, or passing 
over, from one word to another, and often from 
one syllable to the other, by changes of consonants. 

5. #7, named in the alphabet erre (pronounced 
ér-rai). 22, when it is followed by a consonant, must 
be vibrated with a stronger emphasis than in Eng- 
lish; and it is on the other hand very soft hefore a 
vowel ; as, carta, pronounced kahrr-ta, paper, and 
soft in cara, pronounced kéh-rah, dear. 

G6. S s, named in the alphabet esse (pronounced 
és-sai). This consonant has considerable variations, 
and is one of the most difficult to pronounce 
throughout correct y, for even in Italy there are 
variations. 

A strictly correct and irreproachable pronuncia- 
tion of this consonant can only be acquired by 
closely marking its utterance in all its shades by 
Italians who speak purely. Speaking generally, 
there are two leading sounds. One is a sharp, hiss- 
ing sound, as in the English words sing, sieve ; the 
other is a much milder sound, as in the English 
words cheese, ease, please, etc. 


ELOCUTION.—VI. 
{Continued from Vol. V., p. $58.) 
VIII.—CORRECT INFLECTIONS. 


“ INFLECTION ” in elocution signifies an upward or 
downward “slide” of voice from the average, or 
level, of a sentence. 
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There are two simple “inflections” or “slides,”— 
the upward or “rising,” and the downward or 
“ falling.” The former is usually marked by the 
acute accent [’}; the latter, by the grave accent 
. is union of these two inflections on the same 
syllable is called the “circumflex,” or wave. When 
the circumflex commences with the falling in- 
flection, and ends with the rising, it is called the 
“rising circumflex,” marked thus [ ' ]; when it 
begins with the rising, and ends with the falling, it 
is called the “ falling circumflex,” marked thus [*]. 

When the tone of the voice has no upward or 
downward slide, but keeps comparatively level, it 
is called the “ monotone,” marked thus [- }. 


Haan ples.— Rising Inflection. 
“ Intensive,” or high, upward slide, as in the tone 
of surprise :— 
Ha! Is it possible? 


In the usual tone of a question, that may be 
answered by Yes or Vo :— 


Is it réally so? 
“ Moderate” rising inflection, as at the end of a 


clause which leaves the sense dependent on what — 


follows it :— 


If we are sincerely desirous of advancing in knowledge, we 
shall not be sparing of exertion. 


The “ slight” rising inflection—marked thus [~], 
is used when the voice is suddenly and unexpectedly 
interrupted :— 

Wien the visitor entered the r6om— * * * * 


fhe last-mentioned inflection may, for dis- 
tinction'’s sake, be marked as above, to indicate the 
absence of any positive upward or downward slide, 
and, at the same time, to distinguish it from the 
intentional and prolonged level of the ‘“‘ monotone.” 


Falling Inflection. 
“Intensive,” or bold and low downward slide, as 
in the tone of anger and scorn :— 
Dowy, ruthless insulter ! 
The “full” falling inflection, as in the cadence at 
a period :— 
All his efforts were in v.in. 


The “ moderate” falling inflection, as at the end 
of a clause which forms complete sense — 


Do not presume on wealth; it may be swept from you in a 
moment. 

The horses were harnessed ; the carriages were driven up to 
the door; the party were seated : and, in a few moments, the 
inansion was left to its former silence and solitude. ; 


The “suspensive,” or slight falling inflection, 
marked thus [*], as in the members of a “ series,” 


or sequence of words and clauses, in the same 
syntactical connection :— 

The force, the size, the weight of the ship, bore the schooner 
down below the waves. F 

The irresistible foroe, the vast size, the prodigious weight 
of the ship, rendered the destruction of the schooner inevitable, 

The “ suspensive ” downward slide is marked as 
above to distinguish it from the deeper inflection 
at the end of a clause, or of a sentence. 


TABLE OF CONTRASTED INFLECTIONS. 
The Rising followed by the Falling. 
Will you go, or stay? 
Will you ride, or walk ? 
Did he travel for health, or for pleasure ? 
Does he pronounce correctly, or incorrectly ? 
{8 it the rising, 01 the falling inflection ? 


The Falling folimeed by the Rigzing. 


1 would rather go than stay. 

I would rather walk than ride. 

He travelled for health, not pleasure. 

He pronounces correctly, not incorrectly. 
Tt is the falling, not the msing inflection. 


Hnamples of Circumplex. 


Tone af Mockery.—I've caught you, then, at last! 

Irony. —Courégeous chief !—the first in flight from pain ! 

Punning.—And though heavy to wéigh, asa score of fat sheep, 
He was not, by any means, heavy to sleép. 


Example of Monotone.—Ane and Horror. 


I could a tale unfold whose lightest word 

Would harrow fp thy soul, fréeze thy young bléad, 
Make thy two éyes, like stars, start from their sphéres, 
Thy knotted and combined locks to part, 

And éach particular hair to stand on 4nd, 

Like quill» upon the frétful porcupine, 


Rules on the Rising Inflection. 


Rule 1.—The “intensive,” or high’ rising | in- 
flection expresses surprise and mwonder, as :— 

Ha! laugh’st thou, Lochiel, my vision to scérn ? 

Rule 2.—The “ moderate ” rising inflection takes 
place where the sense is incomplete, and depends 
on something which follows :— 


As we cannot discern the shadow moving along the dial- 
plate, so we cannot always trace our progress in knowledge. 

Note.—Words and phrases of address, as they are 
merely introductory expressions, take the “ moderate 
rising inflection,” as :— 

Friends, I come not here to talk, 

Sir, I deny that the assertion is correct. 

Soldiers, you fight for home and liberty ! 

Exception.—In emphatic and in lengthened 
phrases of address the falling inflection takes 
place, as :— 

On! ye brave, who rush to glory or the grave! ¢ 

Soldiers ! if my standard falls, look for the plume upon your 


king's helmet |* 
* Shouting tone. 
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My friends, my fdllowers, and my children! the field. we 
have entered is one from which there is no retreat. 

Gentlemen and knightsa—commoners and sdldiers, Edward 
the Fourth upon his throne will not profit by a vietory more 
than you. 

_ Rule 3.—The “auspensive,” or slight rising in- 
flection, occurs when expression is suddenly broken 
off, as in the following passage in dialogue :— 

Poet. The poisoning ddme— 

Friend. You méan — 

P, I don't, 

F. You do, 

Note.—This inflection, prolonged, is used in the 
appropriate tone of reading verse, or of poetic 
prose, when not emphatic, instead of a distinct 
rising or falling inflection, which would have the 
ordinary effect of prosaic utterance, or would divest 
the expression of all its beauty. 


Exam ples. 


Here waters, w5ods, and winds in concert join, 
And flécks, wSods, stréams around, repose and peace impart, 

The wild brook babbling down the mountaliu’s side ; 

The lowing hérd ; the sheepfold 8 simple béll ; 

The pipe of early shepherd, dim descried 

In the lone valley ; echoing far and wide, 

The clamorous horn, along the cliffs above ; 

The hollow murmur of the ocean tide ; 

The hum of bdées, the Jinnet’s lay of love,* 

And the full choir that wakes the universal grove. 

White houses peep through the trées ; cattle stand cooling 

in the pdol; the casement of the farm-house is covered with 
jessamine aud honeysuckle ;* the stately greenhouse exhales 
the perfume of summer climates. 


Rlule 4.—A question which may be answered by Yes 
or Vo usually ends with the rising inflection, as :— 


Do you see yon cloud? 


Exoeption.—Emphasis, as in the tone of im- 
patience, of extreme earnestness, or of remon- 
strance, may, in such cases as the above, take the 
falling inflection, as :— : 

Can you be so infatuated as to pursue a course which you 
know will end in your rhin? 

Wu you blindly rush on destruction ? 

Would you say so, if the case were your dwn ? 

Rule 5.—The penultimate, or last inflection but 
on® is, in most sentences, a rising slide, by which 
the voice prepares for an easy and natural descent 
at the cadence, as :— 

The rocks crumble, the trees full, the leaves fade, and the 
grass vethers. 

Eaception.—Emphasis may sometimes make the 
penultimate inflection fall, instead of rising ; as the 
abruptness of that slide gives a more forcible effect :— 

They have rushed through like a hurricane; like an army of 


locusts, thgy have devoured the éarth ; the war has fallen like 
& waterspout, and deluged the land with blood. 


* Thé penultimate inflection of a sentence, or a stanza, 
usually rises, so as to prepare for an easy cadence. 


Rules on the Falling Inflection. 
Rule 1.—The “intensive, downward slide,” or 
“ low,” falling inflection, occurs in the emphasis of 
vehement emotion, as :— 


‘On ! ‘ON to the just and the glorious strife! 


Rule 2,—The “full” falling inflection usually 
takes place at the cadence, or close, of a sentence, 
as :— 

No life is pleasing to God, but that which is useful to man- 
kind. 

Exception.— When the meaning expressed at the 
close of one sentence is modified by the sense of 
the next, the voice may rise, instead of falling, as :— 

We are not here to discuss this question. 
act upon it. 

Gentlemen may cry ‘‘ peace, peace!” But there is no peace. 

Rule 3.—The “ moderate” falling inflection 
occurs at the end of a clause which forms complete 
sense, independently of what follows it, as :— 


We are come to 


Law and order are forgotten: vivlence and rapine are 
abroad : the golden cords of society are loosed. 
Eaception.—Piaintive expression, and poetic style, 
whether in the form of verse or of prose, take the 
“slight” rising inflection, in its prolonged form :— 
Cold o’er his limbs the listless languor grew ; 
Paleneas caine o’er his eye of p!acid bitte ; 


Pale mourned the lily where the rose had dled ; 
And timid, trembling, came he to my side. 


The oaks of the mountains f%1l; the mountains themselves 
decay with yéars; the ocean shrinks and grows agiin; the 
moon herself is lost in heaven ;* but thou art for ever the 
same, rejoicing in the briglitness of thy course. 

Rule 4.—The “ suspensive,” or slight falling in- 
flection, takes place in every member but one of 
the “series,” or successive words and clauses, con- 
nected by the same conjunction, expressed or 
understood. 

Note 1.—A succession of words is termed a “simple 
series ;” a succession of clauses a ‘ compound 
series.” A succession of words which leaves the 
sense incomplete is termed a “ commencing series ;” 
that which leaves complete sense, a “ concluding 
series.” A commencing series is read with the 
“suspensive,’ or slight falling inflection, on every 
member but the last; a concluding series, with 
the “suspensive” slide on every member, except 
the penultimate, or last but one. 

Simple commencing series :— 

The air, the earth, the water, teem with delighted existence. 

Simple concluding series :— 

Delighted existence teems in the air, the éarth,t and the 
water.t 


* Rising slide, for contrast to the following clause. 

t “ Penultimate” rising inflection, preparatory to the 
cadence, or closing fall of voice, at the end of a sentence. 

t “Full” falling inflection, for the cadence of a sentence. 
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Compound commencing series :— 

The fluid expanse of the alr, the surface of the solid earth, 
the liquid element of water, teem with delighted existence. 

Compound concluding series :— 

Delighted existence teems in the fluid expanse of the nir, the 
surface of the solid earth,* and the liquid element of water.t 

Ezaception 1.—Emphatic, abrupt, and discon- 
nected series may have the “moderate” or the 
“bold” downward slide on erery member, accord- 
ing to the intensity of expression, as :— 


His suceésa, his fame, his life were all at stake. 

The roaring of the wind, the rushing of the witer, the dark- 
ness of the night, all conspired to overwhelm his guilty spirit 
with dread. 

Eloquence is action, noble, sublime, godlike action. 

The shore, which, but a few moments before, lay so lovely 
in its calm serenity, gilded with the beams of a Jevel sun, now 
resotunded with the roar of cannon, the shouts of battle, the 
clash of arms, the curses of hatred, the shrieks of agony. 


Feception 2.—Light and humorous description 
gives the “moderate” upward slide to all the 
members of a series, as :— 

Her books, her music, her papers, her clothes, were all lying 
about the room, in “most admired disorder.” 

Exception 3.—The language of pathos (pity), 
tenderness, and beauty—whether in verse or prose 
—takes the “suspensive,” or slight rising inflection, 
except in the last member of the “commencing” and 
the last but one of the “concluding series,” which 
have the usual “ moderate” rising inflection, as :— 


No mournful flowers, by weeping fondness laid, 
No pink, no rose, drooped, on his breast displayed. 


There wrapt in grititude, and joy, and ldve, 
The nan of God will pass in Sabbath noon. 


There (in the grave), vile insects consume the hand of the 
Artist, the brain of the philésopher, the eye which sparkled 
with celestial fire, and the lip from which flowed irresistible 
eloquence. 

Nate 2.—All series, except the plaintive—as by 
their form of numbers and repetition, they partake 
of the nature of “ climax,” or increase of significa- 
tion—should be read with a growing intensity of 
voice, and a more prominent inflection on every 
member, as :— 

The splendour of the firmament, the verdure of the éarth, 
the varied colours of the flowers which fill the air with their 
fragrance, and the music of those artless voices which mingle 
on every tréc; all conspire to captivate our hearts, and to 
swell them with the most rapturous delight. 

This remark applies sometimes even to the rising 
inflection, but with peculiar force to cases in which 
the language is obviously meant to swell pro- 
gressively in effect, from word to word, or from clause 
to clause, and which end with a downward slide on 
every member, as in the following instance :— 

* “Penultimate” rising inflection, preparatory to the 


cadence, or closing fall of voice, at the end of a sentence, 
t Full” falling inflection, for the cadence of a sentence. 


I tell you, though you, though all the wodrip, though an 
angel from H’EAVEN, should declare the truth of it, I could 
not believe it. 


Rule 5.—All questions which cannot be answered 
by Yes or No end with the falling inflection, as :— 


When will you cease to trifle? 

Where can his equal be found ? 

Who has the hardihood to maintain such an assértion ? 
Why come not on these victors proud ? 

What was the object of his amluition? 

How can such 8 purpose be accomplished ? 


Exception.—The tone of real or affected surprise 
throws such questions, when repeated, into the 
form of the rising inflection, as :— 


How can such a purpose be accomplinhed | 
To the diligent all things are possible. 


Both Inflections, the Rising and the Falling, in 
Connection. 


Rule 1.—When negation is opposed to affirma- 
tion, the former has the rising, the latter the 
falling inflection, in whatever order they occur, 
and whether in the same or in different sentences, 
as :— 

He did not call me but you. 

He was esteemed not for wealth, but for wisdom. 

Study not for anmsement, but for improvement. 

He called you, not me. 

He was esteemed for wisdom, not for wealth 

Study for improvement, not for amusement. 

This proposal is not a mere idle compliment. It proceeds 
from the sincerest and deepest feelings of our hearts. 

Howard visited all Europe, not to survey the sumptuous- 
hess of palaces, or the statcliness of temples; not to make 
accurate measurements of the remains of ancient grandeur ; 
not to form a scale of the curiosities of modern art; not to 
collect medals or collate manuscripts: but to dive into the 
depths of dungeons ; to plunge into the infection of hdspitals ; 
to survey the mansions of sorrow and pain ; to take the gauge 
and dimensions of misery, depression, and contempt; to 
remember the forgotten, to attend to the neglécted, to visit 
the forsaken, and to compare and collate the distresses of all 
men in all countries. 


Note.—A similar principle applies to the reading 
of concessions and of unequal antitheses or con- 
trasts. In the latter, the less important member 
has the rising, and the preponderant one the falling 
inflection, in whatever part of a sentence they occur, 
and even in separate sentences, as :— 


Science may raise you to éminence. But virtue alone can 
guide you to happiness. 
T rather choose 
To wrong the déad, to wrong myself and you, ° 


Than I will wrong such honourable men 


Exception.—When negation is emphatic or pre- 
ponderant, it takes the falling inflection, as :— 


He may yield to persuasion, but he will never aubnyt to 
foree, ‘ 

We are troubled on every side, yet not distrassed ; perpléxed, 
but not in despdir; pérsecuted, but not forsaken; cast down, 
but not destroyed, 
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Rule 2.—~In question and answer, the falling in- 
flection ends as far below the average level of the 
sentence as the rising ends above it. In this way, 
& certain exact correspondence of sound to sound, 
in the inflections, is produced, which gives to the 
full downward slide of the answer a decisive and 
satisfactory intonation, as a reply to the rising slide 
of the question, as :— 

Are they Hébrews?’—Soam‘I. Are they ‘Israelites? —Soam'I. 

What would content you, in a political leader ?—Talent ? 
No !—Enterprise? No !—Courage? No !—Reputatien? No! 
—* Virtue? Ndo!—The man whom you would select should 
possess not dne, but all of these. 

Rule 3.—When a question consists of two con- 
trasted parts, connected in syntax by the conjunc- 
tion o7, used in a disjunctive sense, the former has 
the rising, and the latter the falling inflection, as :— 

Does he mean you, or mé? 

Is this book yours, or mine? 

Did you see him, or his brother? 

Are the people virtuous, or vicious; intélligent, or ignerant ; 
Affluent, or indigent ? 

Note.—When or is used conjunctively, the second 
inflection does not fall, but rises higher than the 
first, as :— 

Would the influence of the Bible—even if it were not the 
record of a divine revelation—-be to render princes more 
tyrannical, or subjects more ungovernable; the rich more 
insolent, or the poor more disorderly; would it make worse 
parents or children —husbands or wives—masters or servants 


—-friends or néighbours? Ort would it not make men more 
virtuous, ft and consequently more happy, in every situation ? 


Rule on the Circumflex, or Wave. 


The circumflex, or wave, applies to all expressions 
used in a peculiar sense, or with a double meaning, 
and to the tones of mockery, sarcasm, and irony, 
as: — 


You may avoid o quarrel with an ff. Your if is the 


only peacemaker: much virtue in an if. 


From the very first night—and to say it I am bold— 
I’ve been so very het, that I'm sure I've caught céld ! 


Go hang a calfskin on these recreant limbs ! 

What a béautiful piece of work you have made by your care- 
lessness ! ; 

The weights had never been accused of light conduct. 


2» 
Rule on the Monotone. 


The tones of grand and sublime description, pro- 
found reverence or awe, of amazement and horror, 
are marked by the monotone, or perfect level of voice. 

Not@—A monotone is always on a lower pitch 
than the preceding part of a sentence ; and to give 
the greater effect to its deep solemn note—which 
resembles the tolling of a heavy bell—it sometimes 

* In successive questions, the rising inflection becomes higher 
at every stage, unless the last has, as in the above example, 
the falling inflection of consummating emphasis. 


+ The last or is used disjunctively, and forms an example to 
the Rule, and not to the Note. 


destroys all comma pauses, and koeps up one con- 
tinuous stream of overflowing sound, as :— 


His form had not yot lost 

All her original brightnoss, nor appeared 

Less than archangel ruined, and the excess 

Of glory obscured. As when the sin, néw-risen, 
Looks through tho horizéntal misty air, 

Shorn of his bearns, Gr from behind the mbon, 
In dim eclipse, disdstrous twilight shéds 

On half the nitions, and with fear of change 
Perplexes monarchs. 

And I saw a gréat whito thréne and Him that sat on it, from 
whose fice the héavens and the éarth fléd awfy; and there was 
found no place for them. 

Upon my secfire héur thy fincle stole, 

With jitice of citrsed hébenon in a vial, 

And in the porches of mine éars did pour 

The léperous distilment ; whose éfect 

Holds such an énmity with bldod of man, 
That swift as quicksilver it courses thidugh 
The natural gates and Alleys of the bédy, 

And, with a sidden vigour, it doth pdsset 
And cfird, like éager drdéppings into milk, 

The thin and whdlesome bléod ; 80 did it mince; 
And a most Instant tétter barked abdut, 

Most lazar-like, with vile and lGathsome crist, 
All my smdéoth bdédy. 


Rule on “ Harmonic” Inflections. 


“ Harmonic” inflections—or those which, in em- 
phatic phrases, are intended to prevent the frequent 
occurrence of emphasis in the same phrase from 
becoming monotonous to the ear—are applied in 
clauses of which every word is emphatic, and are 
marked by a distinct and separate inflection, as :— 


He has been guilty of one of the most shameful acts || that 
ever degraded | the x‘aTURE || or the Na’ME || of MAN. 


Note.—In such cases the inflections usually alter- 
nate, in order to give the more vivid and pungent 
force to vehement emphasis. 


Rule on Repeated Words, Phrases, and Sentences. 


Words, phrases, and sentences which are repeated 
for effect, rise higher, or fall lower in inflection, 
besides increasing in force, at every repetition. 


From these walls a spirit shall go forth, that shall survive 
when this edifice shall be, “like an unsubstantial pageant, 
faded.” It shall go forth, exulting in, but not abusing, ita 
strength, Jt shall go forth, remembering, in the days of its 
prosperity, the pledges it gave in the time of its depression. 
IT SHALL GO FORTH, uniting a disposition to correct abuses, to 
redress grievances. IT SHALL GO FO’RTH, uniting the 
disposition to improve, with the resolution to maintain awl 
defend, by that spirit of unbonght affection, which is the chief 
defence of nations. 

What was it, fellow citizens, which gave to Lafayette his 
spotless fame 2—The love of liberty. What has consecrated his 
memory in the hearts of good inen?—THE LOVE oF LiBERTyY. 
What nerved his youthful arm with strength, and inspired him 
in the morning of his days with sagacity and counsel ?—THE 
LIVING LOVE OF LIBERTY. To what did he sacrifice 
power, and rank, and country, and freedom itself?—TO THE 
LOVE OF LIBERTY PROTECTED BY LA'IV. 
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GERMAN.—XXXI. 
{Continued from Vol. V., p. 880.} 
THE OLD OR STRONG DECLENSION. 


TERMINATIONS. 

Singular. Plural. 
Nom. —. “¢. 
Gen. -¢8 or -8. “¢. 
Dat. -¢ (ur like Nominative), -on, 
Acc, —. =: 


In the genitive singular the e is frequently 
omitted before 8, when the elision does not cause 
an unpleasant sound, as :—De8 Rinigé, of the king; 
red Monaté, of the month; ved Sabré, of the year. 
Also, the -e of the dative is often dropped, as :— 
Dem Konig, to the king; and it is never used when 
a preposition stands before the substantive with- 
out an article, pronoun, or adjective preceding, 
as:— Mit Beifall, with approbation; mit Sturm, by 
storm ; rit Bleig, on purpose ; von Silber, of silver. 


EXAMPLES. 
Singular. Plural, 

N. Der Berg, the moun- Dre Berge, the mountains. 
tain. 

G. Des Berget, of the Der Berge, of the moun- 
mountain. tains. 

D. Dem Berge, to the Den Bergen, to the moun- 
mountain. tains. 

A. Den Berg, the moun- Dre Berge, the mountains. 
tain, 


Some nouns of this declension take the letter 
t after ¢ in all cases of the plural, and assume 
the Umlaut, if the radical vowel be capable of it. 


EXAMPLES. 


Singular. Plural. 


. Das Dorf, the village. Die Dirfer, the villages. 
. Deb Dorfes,~ of the Ter Dirfer, of the villages. 
village. 
Dem Dorfe, to the Den Dirfern, to the vil- 
village. lages. 


. Das Dorf, the village. Die Dirfer, the villages. 
. Das Lied, the song. 
. Deb Lieve’, of the song. 
. Dem Lieve, to the song. 
. Das Lied, the song. 


Die Lierer, the songs. 

Der Liever, of the songs. 
Den Lierern, to the songs. 
Die Luerer, the songs. 
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The nouns of this form (e+r) in the plural, 
among which are all substantives ending in -thum 
(as, ter Reichthum, riches), are, for the most part, 
neuters, as :— 


Maé, carrion. Bilr, picture. Dac, roof. 
Amt, office. Blatt, leaf. Ding, thing 
®avr, bath. Brett, board. (little). 
Sant, ribbon. Buc, book. Dorf, village. 


/ 
@ut, good, estate. Maul, mouth. 


G1, egg. 
Fach, compart- Haupt, head. MNeft, nest. 
ment. Haus, house. Pfand, pledge. 
Fag, vat, tub. Holz, wood. Rav, wheel. 
helt, field. Horn, horn. Reis, twig. 
Gelb, money. Subn, fowl, hen. Rinr, cattle. 
Gemad, apart- Ralb, calf. Sdilv, sign-board. 
ment. Kinr, child. Srhlof, castle. 
Gemiith, mind. Meir, dress. Schwert, sword. 


$hal, valley. 
Tud, cloth, shawl. 
BVolf, people. 
Mamnmé, doublet. 


Gefehlecht, species. Korn, grain. 
Geficht, face. Kraut, herb. 
Gefpenft, spectre. Lamm, lamb. 
@ewand garment. Land, land. 


Blas, glass. Lidt, light. Weih, woman. 
@flied, member. ied, song. Wort, word (in a 
@rab, grave, Lud, hole. dictionary). 
G@raé, grass. Mahi, meal. 


The following nouns of this form are mas- 
culine :— 
Bojewit, villain. Mann, man. 
Torn, thorn. Munr, mouth. 
Getit, spirit. Ort, place. 
Gett, God. Rant, margin. 
Leib, body. Straup, nosegay. 
Most nouns of the old declension whose radica) 
vowel is a, 0, u, or au, assume in the plural the 
Umfaut. Thus, Sanv, Sohn, Buch, Haus, make their 
plurals as follows :-— 


PVormunr, guard - 
ian. 

Waly, forest. 

Burm, worm. 


EXAMPLES. 
Feminine. Masculine. 
N. Dte Hanve, the hands. Dre Sibhne, the sons. 
G. Der Sande, ofthe hands. Der Sohne, of the sons. 
D Den SHinten, to the Den Gihnen, to the sons. 
hands. 
A. Dte Bante, the hands. Die Sune, the sons. 
Neuter. Neuter. 
N. Die Bucher, the books. Die Haufer, the houses. 
G. Der Bucher, of the books. Der Haufer, of the houses. 
D. Den Biichern, to the Den Hiufern, to the houses. 


books. 
A. Dre Bier, the books. 


The words in which the Umlaut thus occurs are, 
chiefly—(1) primitive nouns of the masculine 
gender ; (2) feminines which have their plural in 
-¢, as also Mutter and Tohter; (3) neuter primitives 
having their plural in -er; (4), and lastly, nouns 
adding the diminutive terminations -hen and 
-Tetn 

Nouns ending in -el, -en, -er, -chen, and -fein, reject 
the vowel e of inflection in all cases, both singular 
and plural; so that those in -ef and -er merely affix 
é to the genitive singular and n to tke dative 
plural, while those in -en, -cen, and -lein assume 
nothing beyond the 8 in the genitive singular. 


Dre Haiufer, the houses. 


GERMAN. 


EXAMPLES. 


Singular. 
. Der Vogel, the bird. 
. Debs Vogelé, of the bird. 
. Dem Bogel, to the bird. 
Den Vogel, the bird. 


. Dev Degen, the sword. 
Des Degené, of the 
sword. 
Dem Degen, 
sword. 

» Den Degen, the sword. 


to the 


. Der Birger, the citizen. 
Des Birger’, of the 
citizen. 
Dem Burger, 
citizen. 

. Den Burger, the citizen. 


. Dats Bidlein, the little 
book. 

. Des Biichleiné, of the 
little book. 

. Dem Biedhlein, to the 
little book. 

. Das Biidlein, the little 
book. 


. Dab Sdhnehen, the little 
son. 

. Des Sihndens, of the 
little son. 

. Dem Sihneden, to the 
little son. 

. Das Sinden, the little 

son. 


to the 
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Plural. 
Die Bigel, the birds. 
Der Vogel, of the birds. 
Den Vojeln, to the birds. 
Die Bogel, the birds. 


Die Degen, the swords. 
Dev Tegen, of the swords. 


Den Degen, to the swords. 


Die Degen, the swords. 


Die Birger, the citizens. 
Der Birger, of the citizens. 


Den Birgern,to the citizens 


Die Birger, the citizens. 


Die Bihlein, the little 
books. 

Der Biedlein, of the little 
books. 

Den Bidhlern, to the little 
books. 

Die Biichlein, 
books. 

Die Sihnchen, the little 
sons. 

Der Sdhnehen, of the little 
sons. 

Den Sobhneen, to the little 
sons. 

Dre Svynchen, the little 
sons. 


the little 


Some feminine nouns are in the plural varied 
according to this declension, especially those ending 


in the suffix -nij. 


EXAMPLES. 


Singular. 
N. Die Maus, the mouse. 


G. Der Maus, of the mouse. 
TR Der Maus, to the mouse. 


A. Die Maus, the mouse. 


N. Die Kenntnif, the know- 
ledge. 

G. Ber Kenntnig, of the 
knowledge. 

D. Der Kenntnif, to the 
knowledge. 

A. Die Kenntnif, the know- 


legge. 


Plural. 
Die Maule, the mice. 
Der Maufe, of the mice. 
Ten Miiufen, to the mice. 
Die Maufe, the mice. 


Die Kenntnijfe. 
Der Kenntniffe. 
Ten Kenntniffen. 


Die Kenntniffe. 


To this class belong the nouns in the following 


list — 
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Angft, anguish. G@ruft, tomb. Nat, night. 
Armbruft, cross- Sand, hand. Rath, seam. 
bow. Haut, skin. Noth, distress. 
Ausfludht, evasion. Kluft, gulf. Mug, nut. 
Art, axe. Kraft, force. au, sow. 
Banf, bench. Kuh, cow. Sehnur, string. 
Braut, bride. Kunft, art. Stavt, citv. 
Bruft, breast. Laué, louse. Wanr,. wall. 
Sauft, fist. Luft, air. Wulft, pad. 
Fruct, fruit. ¢uft, delight. Wurft, sausage. 
Gané, goose. Macht, power. 3unfi, guild. 
Geferwulft, swell- Magn, maid- Qufammentunfet, 
ing. servant. meeting. 
THE NEW OR WEAK DECLENSION. 
TERMINATIONS. 
Singular. Plural. 
Nom, — “en OF =n. 
Gen. -en or -n =e ur en. 
Dat. -en or -n. “en OF on. 
Acc. -en cr -n. en OF =n. 


NoTE.—When the nominative 


singular ends in 


-e, ef, or -s, the rest of the cases in the singular and 
all the cases in the plural take n only. 


EXAMPLES. 
Singular. Plural. 
. Der Graf, the count. Die Grafen, the counts. 
Des Grajen, of the Der Grajen, of the counts. 
count. 
Dem Grafen, to the Den Grafen, to or for the 
count. counts. 


. Den Grafen, the count. 


. Der Salte, the falcon. 

. De Falfen, of the falcon. 
. Dem Fallen, tothe falcon 
. Den Falfen, the falcon. 


PUDZP Y az 


Die Ghafen, the counts, 


Dre Falfen, the falcons. 

Ter Galfer, of the falcons. 
. Den Falfen, to the falcons. 

Die Falfen, the falcons. 


Feminine nouns which are incleclinable in the 
singular for the most part follow this declension 


in the plural. 
the singular, double the n 


Those ending in the suffix -in in 


in the plural. 


EXAMPLES. 


Singular. 
. Die Sdhulv, the debt. 
. Der Schuld, of the debt. 
. Der Schulr, to the debt. 
. Die Sdhulr, the debt. 


Die Oirtin, the shep- 
herdess. 
. Dev Sirtin, of the shep- 
herdess. 
. Der Sirtin, to the shep- 
herctess. 
. Die Sirtin, the shep- 
cherdess. 


Plural. 
Die Shulten, the debts, 
Der Schulten, of the debts. 
Den SHhulden, to the debts. 
Tre Shulren, the debts. 


Die Hirtinnen, the shep- 
herdesses. _ 

Der Hirtinnen, of the shep- 
herdesses. 

Den Hirtinnen, to the shep- 
herdesses. 

Die Dirtinnen, the shep- 
herdesseé, 
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Mutter (mother) and Todter (daughter) are in 
the plural Mitter and Tidter. They add n to the 
dative. 

All feminine nouns were originally in the singular 
declined according to the New Declension. These 
old inflected forms are still preserved in certain 
sphrases. Thus, mit or in Ghren, “with or in respect 
or honour "—bren, from Gore; auf Erven, ‘on earth” 
— Groen, from Gree; mit Sreuren, “ with joy "—Breuren, 
from Sreute; von or auf Geiten, “on the part of "— 
Seiten, from Seite; meiner Frauen Sdrwefter, “my wife's 
sister.” 


OBSERVATIONS ON THE DECLENSION OF COMMON 
NOUNS. 

Some nouns have no singular. This arises natur- 
ally from their meaning, and frequently happens in 
English as well as in German. It will be seen 
by the following list that in the case of some 
words the English and German languages agree 
in having no singular :— oo 


Ahnen, ancestors. Bufftapfen, foot- Leute, people, folk. 
Alpen, Alps. steps. Mafjern and Rotheln, 
Altern (Gltern), Gebriver, broth- measles. 
parents. ers, Molfen, whey. 
Beinkleiver,small Gefehwifter, Oftern, Easter. 
clothes. brothers and fingften, Whit- 
Biattern, small- sisters, suntide. 
pox. @liermapen, the MRanfe, tricks. 
Bricficaften, let- limbs. Repreffalien, re- 
ters, papers. Antel,quarrels. — prisals. 
Ginfinfte, re- Ovfen, trousers. Traber o7 Treber, 
venue, Snjignien, marks, husks, lees. 
daften, Lent, badges. Trimmer, ruins. 
fasts. Koften and Un» MWerhnachten,Christ- 
Serien, holidays. foften, costs. mas, 


NOTE.—£eute merely expresses plurality of persons. 
In this it differs from Menfden (human beings), which 
has regard to the kind or species, as also from Manner 
(men), which denotes particularly the sex. Those 
compounds, however, of which in the singular Mann 
forms the last part, take generally, in the plural, 
Leute instead of Manner. Thus :— 


Singular. 
Mrbeitémann, workman. 
Grefmann, nobleman. 
Kaufinann, merchant. 
antmann, countryman. 


Plural. 
Arbeitsleute, workpeople. 
Grelleute, noblemen. 
Kaufleute, merchants. 
Lanvleute, country people. 


The distinctive difference between eute and 
Manner may be forcibly shown by reference to 
the words Géeleute and Ghemanner. Gheleute means 
‘married people”; €hemanner signifies “married 
men” (4.e., husbands). 


Some have no plural, according to thé following 
heads :— 

(a) Generic names of material substances, as :— 
Das Gold, gold; Silber, silver; Gijen, iron, etc. 

(2) General terms and those expressive of ab- 
stract ideas, as:—Raub, pillage; Rubm, glory ; bas 
Greh, cattle; Beenunjt, reason; Stoly, pride; RKaAlte, 
cold, etc. 

(c) Some names of plants, as:—Der Rohl, the 
cabbage; Sopfen, hops; SKreffe, cresses, etc. 

(d) All infinitives employed as nouns, as also 
all neuter adjectives so employed, as :—{eben, life ; 
Verlangen, wish ; vas Weis, white, etc. 

(e) Nouns denoting quantity, number, weight, or 
measure ; as:—Bunb, bundle; Dugend, dozen; rar, 
degree ; Pfunt, pound ; 3efl, an inch, etc. 

Thus, in German, we say neun Rlafter, nine fathoms ; 
punvert Grat, a hundred degrees, etc. Feminines 
ending in -e, and words denoting periods of time, as 
also the names of coins, are in general excepted 
from this rule. 

Some in the plural have two forms, conveying 
in general different, though kindred, significations, 
as in the following examples :— 


Singular. Plural. 

Das Band, Bane, bonds, fetters. ‘Binter, ribbons. 

Vie Banf, Banke, benches. Banter, banks of 
commerce. 

Der Bogen, Bogen, sheetsofpaper. Bigen, arches, 
bows. 

Das Ding, Vinge, things in gen- Dinger, little crea- 

eral, tures. 

Yer Dorn, Tornen, thorn-bushes, Dorner, thorns 
(more than one). 

Der Sup,  Giipe, feet. Supe, feet (as 
measures). 

Daé Geficht, Gefichte, visions, sights. Gefiehter, faces. 

Das Horn, Hvrne, sorts of horn. Horner, horns (more 
than one). 

Das Holy, Holy, sorts of wood. Hdlyer, pieces of 
wood. 

Der Laden, Laten, shutters. Laten, shops. 

Das Land, ante, regions. Lanter, states. 

Der Mann, Manner, men. Mannen, vassals. 

Der Mond, Mtonren, months. Monre, planets. 

Der Ort,  Orte, places (any). § Orter, places (par- 
ticular). 

Die Sau, Sauen, wild boars. Gaue, swine. 

Die Schnur, Schniire, tapes. Sdnuten, daugh- 
ters-in-law. 


Der Strauf, Strduge, nosegays. Straufien,ostriches. 


Das Wort, Wirter, words uncon- Worte, words (in a 
nected (as in a _ sentence). 
dictionary). 

Der Boll, Bolle, inches. Salle, tolls. 
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FOREIGN NOUNS. 

Some nouns introduced from foreign languages 
retain their original terminations, as:—Der Meticue, 
a physician ; plur. Metici, physicians; Gactum, deed ; 
Gacta, deeds. 

Some masculines and neuters from the French 
and the English merely affix ¢ to the genitive 
singular, which is retained in all the cases of the 
plural, as :—Nom. ter Gort, the lord ; gen. teé Gort8, of 
the lord; plur: die Qorté, the lords, etc. ; ter Chef, the 
chief ; gen. re8 Ghefé, of the chief; plur. rie Ghefé, the 
chiefs, etc. 


FOREIGN NOUNS OF THE OLD DECLENSION. 
Foreign nouns of the neuter gender, as also most 
of the masculines, are of the Old Declension. 
Among the masculines must be noted those 
appellations of persons ending in the following 
terminations :— 
-al: as, Rartinal, cardinal. 
-av: as, Metar, notary. 
-an: as, Kajtellan, castellan. 


To which may be added :—%br, abbot; Prop, 
provost; Bayft, pope; Brichof, bishop ; Biegermeifter, 
mayor; Sywn, spy; Patron, patron ; Offiger, officer. 

Some have in the plural the form -er (e+), 
as :—vjpital, hospital; “Gyital, hospital; Kamijol, 
waistcoat ; Regiment, regiment: plur. Hoejpitaler, hos- 
pitals ; Syitiler, hospitals, etc. 

Some in the plural soften the radical vowels, 
as :—bt, abbot; Altar, altar; Bijdof, bishop ; Shor. 
choir; @hvral, choral-song; efpital, hospital ; Syital, 
hospital; anal, canal; Caplan, chaplain; Sarrinal, 
cardinal; {ofter, cloister; Marfe, marsh; Moraft, 
morass ; Palaft, palace ; Bayft, pope; PBrevk, provost : 
plur. Ybte, abbots; Aire, altars; Bifdife, bishops, 
etc. 


FOREIGN NOUNS OF THE NEW DECLENSION. 

To the New Declension belong all foreign nouns 
of the feminine gender, and nearly all masculines 
which are the appellation of persons, and some 
which are not, as:—Der Gtutent, the student; ter 
Saft, the lawyer; ter Elephant, the elephant; rer 
Ducat, the ducat; ter RKomet, the comet; ver Planet, 
the planet ; ter Ronfonant, the consonant; ver Pring, 
the prince; ter Tyrann, the tyrant, etc. 


FOREIGN NOUNS PARTLY OF THE OLD AND 
PARTLY OF THE NEW DECLENSION., 

These are: First, Neuters ending in -fi», as :— 
Daé Paffiv, the passive; gen. Paffiv’, of the passive ; 
plur. Paffiven, the passives. Secondly, Titles of males 
in -or, ag%—Decter,a doctor; gen. Doctoré, of a doctor ; 
plur, Doectoren, doctors. Thirdly, Neuters ending in 
-al, -if, and -um, which also often have i before the -en 


of the plural, as :—apital, a capital; plur. . 

capitals ; Gojfil, a fossil ; plur. Fefiilien, fossils ; Sturm, 
study ; plur. Gtutien, studies. Fuurthly, The follow- 
ing masculines :—@afan, pheasant; Rayaun, capon - 
Koujul, consul; Pantoffel, slipper; PBrifeft, prefect ; 
Balm, psalm; Rubin, ruby; GSraat, state; Trafrar, 
treatise. To which add 3nieft, insect; Atem, atom; 
Pronom, pronoun; Statut, statute; and Web, verb, 
which are neuters. 


DECLENSION OF PROPER NOUNS. 
SINGULAR NUMBER. 
Names of males and females, except when the 
latter terminate in -e, take 8 to form the genitive, 
which is their only variation, as :— 


Nom. einrid, Henry. Gijabeth, Elizabeth. 
Gen. einrichs, of Henry. G&lifateths, of Elizabeth. 
Dat. Seinriey, to Henry. Glijabeth, to Elizabeth. 
Acc. enrich, Henry. Glifateth, Elizabeth. 


It is customary with some writers to affix en to 
the dative and accusative of proper names; but the 
better usage distinguishes these cases by prefixing 
the article: as, nom. effing, Lessing ; gen. Leffinge, 
of Lessing ; dat. tem effing (instead of Leffingen), to 
Lessing ; acc. ten Leffing (instead of Lcffingen), Lessing. 

Names of females ending in -e form the genitive 
in -ené and the dative in -en. Those of males 
ending in -8, -/8, -f,-x, or -3, take likewise in the 
genitive -ené, as:— 


N. fuije, Louisa. Leibnig, Leibnitz, Bog, Voss. 
Luifens, of Louisa. Leibmigens, of Leib- Woffens, of 
nitz. Voss. 
Leibnig, to Leibnitz. BF, to Voss 
Luije, Louisa. Leibnig, Leibnitz. ‘Bop, Voss. 
Names, whether of males or females, when 
preceded by an article, are indeclinable, as :— 
N. Der Schiller, the Schiller. Dic Luife, the Louisa. 
G. Des Schiller, of the Schil- Der Luije, of the Louisa. 
ler. 
D. Dem Sailer, to the Schil- 
ler. 
A. Den Schiller, the Schiller. 


PROPER NOUNS IN THE PLURAL. 

Proper nouns when employed in the plural 
conform for the most part to the rules for the 
declension of common nouns; the masculines 
being varied according to the Old Declension, 
and the feminines according to the New. 

Sometimes the plural is made by the addition 
of 8 to the singular, as:—Die Scilleré, the Schillers ; 
vie Servers, the Herders. Thase ending in -o add for 
the plural -ne or -nen, as :—Gato, Cato; nom. plur. 
Gatone or Gatonen, the Catos, etc. 

Their inflection is in no wise affected by the 


G. 
D. Luijen, to Louisa. 
A. 


Yer Luije, to the Louisa. 


Die Luife, the Louisa. 
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presence of the article, nor do the radical vowels 
4, o, U, au, ever assume the Umlaut. 

EXAMPLES. 
N. Die Leibnige, the Leib- Die Sehlegel, the Schlegels. 


nitzes. 

G. Der Leibnige, of the Der Schlegel, of the Schleg- 
Leibnitzes. els. 

D, Den Leibnigen, to the Den GSehlegein, to the 
Leibnitzes. Schlegels. 

A. Die Leibnige, the Leib- Die Schlegel, the Schlegels. 
nitzes. 


 N. Die fuifer, the Louisas, Die Annen, the Annes. 


G. Der Luifen, of the Der Annen, of the Annes. 
Louisas, . 

D. Den uifen, to the Den Annen, to the Annes. 
Louisas. 


Die Unnen, the Annes. 


PROPER NAMES OF COUNTRIES, CITIES, ETC. 

Proper names of places admit of no changes of 
form for the purposes of declension beyond the 
mere addition of 8 to. the genitive singular, as :— 
Werlin, Berlin ; gen. Berliné, of Berlin. 

If, however, the word end in a sound not easily 
admitting an 6 after it, the case is distinguished by 
placing before it a noun preceded by the article ; 
or it is expressed by the preposition von, as :—Dre 
Sturt Main; the city Mayence; Die Gimvohner ven 
Parié, the inhabitants of Paris. 


OBSERVATIONS. 

When several proper names belonging to the 
' game person, and not preceded by the article, 
come together, the last one only is declined; as :— 
Johann |Shriftoph Arelungs Spramlehre, John Christopher 
Adelung’s grammar. If, however, the article pre- 
cede, none of them undergo change, as :—Die Werte 
ve6 Sehann Gottlob Herver, the works of John Gottlob 
Herder. 

When a common and a proper name of the 
game person, preceded by the article, concur, the 
common noun alone is inflected, as:—Der Tor res 
Kinigé Lurwig, the death of King Louis. If no 
article precede, the proper noun is declined, as :— 
Rinig Quowigsé Tor, King Louis’ death. 

When a Christian namie is separated from a 
family name by a preposition (especially von), the 
Christian name only admits of declension, as :— Tie 
Gedichte Frievrichs von Smhiller, the poems of Frederick 
of Schiller. If, however, the genitive precede the 
governing noun, the family name only takes the 
sign of declension, as :—8rietrig) von Smhillcré Werte, 
Frederick of Schiller’s works. 


ADJECTIVES. 
Adjectives are in German generally so varied in 
termination, as to indicate thereby the gender, 


A. Die Quifen, the Louisas. 


number, and case of the words with Which they 
are joined. Before treating of their inflection, 
however, we shall present and explain those 
significant suffixes which are most commonly 
employed in forming adjectives from other words. 

Here, as was done in the case of derivative nouns, 
each suffix is given with its corresponding English 
equivalent, its meaning explained, and its use further 


. illustrated by a series of examples. 


SUFFIXES USED IN FORMING ADJECTIVES. 


acreices, ygENOHIE 
-bar [-able, -ble, -ile] { implies ability ; sometimes 
aie disposition. 

‘points to something made 
=e [-en] of that expressed by the 
Bike radical. 

denotes tendency or in- 
-haft [-tve, -ish, -ous] | clination; also resem- 
blance. 


-ig  [-y, fel] Jull of that denoted by 


‘ represents a thing as being 
the radical. 


denotes similarity ofnature 


gE Legere) or character. 
implies (ikeness or same- 
‘lid [-ly, -tsh, -able] ness either of manner or 
degree ; also ability. 
(represents something as 
-ifd) [-28h, -8ome, -al] pertaining or belonging 
to. 
fam [-some, -able) { @XPTesses inclination : 
sometimes ability. 
EXAMPLES. 
SUFFIXES. WORDS. 
bee pasa serviceable, tributary. 
Srchtbar, that can be seen; visible. 
oe Golten, made of gold; golden. 
“etn | need (n] made of lead; leaden. 
aft { Tugent Haft, inclined to virtue; virtuous. 
Merfterhaft, resembling a master; masterly. 
- Blumiy, Sull of flowers ; abounding in 


flowers. 
flowery ; that is, déke flowers. 
woody ; that is, abounding in 
woods. ( 


“tg Blumudhe, 
-idt ) Walrig, 


 Salgeeht, saltish ; somewhat /ike salt. 
Briirerlich, brotherly, or dike a brother. 
Rrantlyh, sickly. 
ot Sapli, sweetish ; somewhat sweet. 
Beiveglicy,. movable. c 





* The letters ¢t in this word are simply evphonic; while the 
¢ of the suffix -¢n is dropped also for euphony. 
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Seite, earthly ; belonging to earth. 
Sik: ) | Ba poetical. 

Zant, quarrelsome. 
Acheitfam, 


inclined to work ; diligent 
-fam | Folgfam, 


inclined to follow (orders) ; 
that is, obedient. 


-tf is the ending commonly added to names of 
places pointing to things belonging to them, as :-— 
Engl, fepwerif, etc. If, however, a name be a 
town, the suffix -er is used in place of -t(, as :-— 
Das Merfeburger Brer, the Merseburg beer. 


a ~~ Wig! hal 
ari tok ay fi 





diy | 


a Toa ta Bf a AR Td Assi dik saab 
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great variety of structure, of which our somewhat 
isolated remaining groups are but a remnant. 
Gymnosperms are undoubtedly lower in organisa- 
tion than angiosperms, being in many respects in- 
termediate between that division and the higher 
cryptogams (Pteridophyta), so as to represent 
somewhat closely the ancestral type, at least of 
dicotyledons. 

In having two cotyledons, a tap-root, and an exo- 
genous stem, they are certainly nearer to dicoty- 
ledons than to monocotyledons; but the stem is 
sometimes unbranched and the branches seldom 
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Fig. 90.—WELWITSCHIA MIRABILIS (AFTER MONTEIRO). 


BOTANY.—XXI. 
[Continued from Vol V , p 366] 


GYMNOSPERMIA. 


Weshave now dealt with all the various groups of 
angiosperms, or flowering plants having their 
ovules in closed ovaries, and we come next in de- 
scending order (see Vol. IV , p. 355) to the Gymmno- 
spermia. This group, though only containing 
one cfass, is of equal structural importance with 
the whole of the angiosperms, and so ranks also as 
a division. Though now only represented by three 
orders containing about 50 genera and less than 
500 species, the gymnosperms are a group of far 
greater @eological antiquity than angiosperms 
(see Vol. III, p. 366), and, when they were the 
chieftains of the plant-world, no doubt presented a 


124 


have anything like as large a girth in proportion to 
the main trunk as in dicotyledons The continued 
presence of a terminal bud or “ leader,” and the 
consequently monopodial character of the branch- 
ing, where any occurs, is also characteristic, and 
the leaves are often reduced in size and simple in 
outline and venation. The protoxjlem of gymno- 
sperms resembles that of dicotyledons, but the 
secondary wood has no parenchyma and no true 
vessels, consisting mainly of tracheides, long prosen- 
chyma cells with bordered pits mainty on their 
radial walls The medullary rays are often only 
one-cell broad. Soft bast predominates in the 
phloem. The leaves generally receive two parallel 
fascicular bundles which may bifurcate, but do not 
form a network of veins and do not usually project 
on the surface of the leaves The leaves are 
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generally evergreen, and have a strongly cuticu- 
larised epidermis with numerous sunken stomata. 
Intercellular longitudinal passages lined with an 
“epithelium” secreting gum or resin are common 
in the pith, wood, cortex, and leaves. 

Though in the structure of their vegetative 
organs the gymnosperms are not widely dissimilar 
to the dicotyledons, when we examine their repro- 
ductive structures we find a very great difference. 
The flowers in all known existing species of gymno- 
sperms are unisexual, the plants being either 
moneecious, or, less commonly, dicecious. There is 
seldom any trace of a perianth, and the floral axes 
are usually much elongated and bear the floral 
leaves (sporophylls) in spirals. In fact, in interpret- 
ing the structures that make up the flower we have 
constantly to bear in mind the definition of a flower 
ns essentially an axis bearing sporophylls (see 
Vol. IIL, p. 379). 

The stamens clearly exhibit their foliar nature, 
though they are sometimes pzltate. The pollen- 
sacs, which open longitudinally, are two or more in 
number on each stamen, and are always outgrowths 
from the under surface of the staminal leaf. The 
pollen-grains divide into two or more cells before 
pollination, each containing a nucleus, the smaller 
cells being included within the larger one, which 
gives rise to the pollen-tube. 

The female flowers vary considerably in the 
different groups, in some cases bearing the ovules 
directly on the axis, no carpels being present, 
whilst in others the ovules are on the margins, or in 
the axils, of the carpels. The carpels may close 
round the seed after fertilisation, but in no case is 
there a true ovary before fertilisation, or any style 
or stigma. The ovule has usually no primine, and 
its embryo-sac is formed at some distance from its 
micropyle. Before fertilisation free cells are formed 
within the embryo-sac, corresponding probably to 
the transitory antipodal cells in angiosperms (see 
Vol. IV., p. 187). These unite to form a tissue 
which increases by cell-division. This tissue is the 
female prothallus or archisperm (loc. cit.) and, 
though formerly called endosperm, should not be 
confounded with the tissue also so called, though 
preferably known as metasperm, in angiosperms, 
which originates from the secondary nucleus of the 
embryo-sac. On the archisperm several bodies 
known as archegonia, formerly called corpuscula, 
arise. Each archegonium originates in a -single 
cell of the prothallus which divides into an upper 
or 2éck-cell and a lower or central cell. The neck- 
cell generally divides into a rosette of four so-called 
stigmatic celis, corresponding to the synergids of 
angiosperms (Vol. IV., p. 187). The upper part of 
the central cell is separated off and is known as the 


canal-ceil, the remaining and larger portion being 
the vosphere. The pollen-grains are carried by 
wind to the micropyle of the ovule, where a drop of 
liquid is secreted which retains them. They then 
send their pollen-tubes through the tissue of the 
upper part of the tercine and between the neck or 
stigmatic cells of the archegonium until they come 
in contact with the oosphere; but the pollen-tubes 
often take more than a year in completing this 
penetration. After fertilisation the lower part of 
the oosphere divides into several rows of cells 
known as suspensors or pro-embryos which may give 
rise to one joint embryo, or may each give rise to 
a separate rudimentary one. From this cause and 
from the fertilisation of the oospheres of several 
archegonia the immature seed commonly contains 
several rudimentary embryos; but only one, as a 
rule, comes to anything. 

The ripe seed is always filled with archisperm, 
the embryo lying straight in the centre with its 
radicle towards the micropyle. The two cotyledons 
are sometimes so cleeply lobed as to be described 
as numerous, the whole group having thence been 
called Polycotyledones. They contain chlorophyll 
whilst still within the seed, being in this respect 
one of the chief exceptions to the rule that this 
substance is not formed in the absence of light. 

The chief distinctions, therefore, between these 
gymnosperms and angiosperms are: (i.) the naked 
ovules and absence of style or stigma, if not of 
carpels altogether; (ii.) the formation of archi- 
sperm and (ili.) archegonia; and (iv.) the presence 
of distinct “included cells” or male prothallus in 
the pollen-grain. 

The Gymnospermia are divided into three orders, 
the Gnetacea, Conifera, and Cycadea. The Gnet- 
acee@ includes the three genera Gnetum, occurring 
in India and Guiana, Zphedra in temperate regions 
in Europe, Asia, and South America, and Jel- 
witschia in Angola. Gnetum and Hphedra have 
jointed stems, generally shrubby, with opposite 
leaves, which are minute in Ephedra, but large, 
petiolate, lanceolate, and pinnately veined in 
Gnetum. The male flowers have a rudimenary 
perianth, and the outer coat of the ovule is pro- 
longed upwards like a style. Welwitschia mirabilis, 
the only known species, growing in the sandy 
desert regions of Angola, where it was discovered 
by Dr. Welwitsch, is, perhaps, the most wonderful of 
flowering plants (Fig. 90). It has two cotyledons 
when germinating, which are soon shed ; a woody, 
branched tap-root and a trunk about two feet high. 
This trunk, in addition to its ring of fibro-vascular 
bundles, has others scattered, as in monocdtyledons, 
through the fundamental tissue, some of the 
cells of which tissue are encrusted with crystals of 


BOTANY. 51 


carbonate of lime. The trunk terminates above in an 
irregularly lobed, saddle-like mass, four or five feet 
across, marked on its upper surface by concentric 
lines. From a groove beneath the edge of this 
umass spring the only two foliage-leaves of the 
plant, opposite, broad, leathery, about six feet in 
length, trailing on the ground and torn into thong- 
like strips by the wind. ‘They are in position at 
right angles to the deciduous cotyledons. From 
the edge of the disc spring the flowering branches, 
less than a foot in height, each of which is a 
dichasial cyme bearing bracts and cones which 
become scarlet when ripe. The scales are in four 
vertical rows. The male and female flowers are in 
separate cones and both have a perianth. The male 
flower is “ pseudo-hermaphrodite” having a central 
sterile ovule surrounded by six stamens. ‘These 
latter are monadelphous below, and have spherical 
trilocular anthers dehiscing by a _ three-rayed 
fissure at the apex. In germination the embryo 
sends outa haustorium or sucker into the archisperm. 

The Conifere are by far the largest order among 
gymnosperms, containing, about 40 genera with 
over 300 species. They occur in all regions and 
climates, often gregariously so as to form vast 
forests of a single species, especially in the colder 
regions of the northern hemisphere. The stem 
grows indefinitely to a height of from one to three 
hundred feet, never terminating in a flower; and, as 
it increases in diameter, sometimes to its base, 
forms a slender cone. Branches are produced 
freely, but in the axils only of some of the leaves, 
and often in terminal rosettes or successional 
whorls, every parent axis growing, as a rule, more 
strongly than its lateral axes. As the branching 
often begins near the ground, the whole tree may 
have a pyramidal outline. The leaves are mostly 
evergreen, entire, relatively small, narrow, rigid, 
and pointed ; scale-leaves and foliage-leaves some- 
times occurring together. In Pinus the persistent 
woody shoots bear only membranous scale-leaves, 
in the axils of which short deciduous branches are 
produced, bearing two, three, or five prismatic 
ne@lle-shaped leaves. The leaves are commonly 
arranged spirally, and in larches and cedars are in 
tufts (fasciculate), but in the juniper they are in 
whorls of three, and in the yew, silver fir (Abies 
pectiyata), and many others, the branch-systems 
form “sprays,” each lying in one horizontal plane, 
and the leaves become apparently distichous and 
dorsi-ventral in comb-like rows (whence the name 
pectinata) by a twisting of their short petioles. 
The leaves of larch and of Gingko, the maiden-hair 
tree, arefleciduous; whilst in Tazxodium distichum, 
the deciduous cypress of the Mississippi, not only 
the leaves, but also the short branches which bear 


them and which resemble pinnate leaves, fall in 
the autumn, 

The flowers may be moncecious or dicecious, and 
from the elongation of their axes are sometimes 
erroneously termed catkins, the true catkin, such 
as that of a hazel, being an inflorestence, not a 
flower. The arrangement of the sporopbylis is 
generally the same as that of the foliage-leaves. 
In the Scots fir or pine, Pinus sylvestris, the catkin- 
like male flowers occur many together, replacing 
the needle-bearing shoots in the axils of the scale- 
leaves, the main mother-shoot being elongated 
as a leafy branch through the centre of the inflor- 
escence. (See Coloured Plate, Types of Plant Life, 
Vol. TIL., Fig. 12.) . 

The stamens or male sporophylls in the order 
are undoubted phyllomes, having generally a stalk 
or filament, and a peltate lamina bearing two or 
more pollen-sacs on its under side. Pollen is pro- 
duced in great quantities, so as to cause in some 
districts what has been termed “sulphur rain”; 
and, to aid its dispersal by the wind, the grains in 
Pinus, Abies, etc., are often furnished with bladder- 
like expansions of the extine. 

The female flowers differ considerably in the 
various tribes or families into which the order is 
subdivided. Thus, in the yew (Zazxus) a single ovule 
without carpel or perianth terminates a short leafy 
branch; in the maiden-hair tree (Gingho biloba) 
two similarly naked ovules generally occur laterally 
on the end of a branch; and in most of the other 
types there is the well-known cone. The nature of 
the cone can hardly be said to have been as yet. 
satisfactorily settled, some authorities regarding it 
as a single flower with an elongated axis, whilst 
others look upon it as an inflorescence, each scale 
of which constitutes a separate flower. In the 
.cowdie pine of New Zealand and dammar pine of 
India (Dammara), each scale of the cone (female 
asporophyll) bears one ovule or macrosporangiun on 
its upper surface, unlike the pollen-sacs, which are 
always on the under-surface of the sporophyll. In 
the puzzle-monkeys (Araucaria) the arrangement is 
similar, but there is a “ligular outgrowth” above 
the ovule. In the deciduous cypress (Taxodium), 
and its allies the redwoods of California (Sequoia), 
Cryptomeria, etc., this outgrowth develops into a 
special scale known as the seminiferous scale, whilst 
the sporophy]ll itself has been termed the bract-scalc. 
In the pines (Pinus), firs (Abies), spruces (Picea), 
larches (Larix), cedars (Cedrus), etc., there are two 
ovules on each seminiferous scale, this scale being 
apparently a placental outgrowth from the bract- 
scales or open carpels which it outstrips in growth. 

When the seeds are ripe the seminiferous scales 
in firs and spruces become woody, but remain thin 
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and flat, whilst in pines they thicken at the apex 
into rhomboidal ends or apophyses, which in the 
unopened cone meet gs the tessella@ of its surface. 
In the cypresses (Cupressus), junipers (Juniperus), 
arbor-vite (Thuja and Bigsa), etc., there is no 
seminiferous scale, the ovules being on a slight 
swelling in the axils of the cone-scales, which at 
first differ but little from foliage-leaves. After- 
wards these scales cohere and form a sort of fruit, 
which in the juniper is a fleshy baccate structure. 
In this latter case the cone consists of only three 
scales, which are in a whorl like the foliage-leaves, 
and the three ovules are in their axils, but altern- 
ating with them. 

The ovules in all conifers have no primine, and 
are originaily erect and atropous, but in many cases 
become subsequently inverted. The secundine 
generally forms a wide-mouthed micropyle, in which 
a drop of liquid is secreted, by which the pollen-grain 
is received and drawn down (on evaporation) to 
the top of the tercine. The pollen-tube penetrates 
a short distance into the tissue of the tercine, and 
then ceases to elongate for some weeks or months. 
Meanwhile the embryo-sac, having originated deep 
down below the apex of the tercine, has become 
filled with the archisperm or female prothallium, a 
tissue which is first formed by the division of the 
nucleus of the embryo-sac. Single cells on the 
upper surface of the prothallium give rise to the 
archegonia, each of which divides into a large 
central cell below and a neck above. The neck may 
remain a single cell, or may become a rosette of 
four cells, or several tiers of four or eight cells 
each. The nucleus of the central cell divides, and 
so forms a ventral canal-cell just below the neck, 
the remaining contents of the central cell being the 
ousphere, The archegonia are commonly three to five 
in number, but may be as many as fifteen or thirty. 

The pollen-tube on reaching the necks of the 
archegonia widens out over them, and sends out 
one or more narrow protuberances between the 
neck-cells, The included cells, or male prothallium, 
in the pollen-grain take no part in the process of 
fertilisation ; but the nucleus of the large main cell 
of the grain (antheridium) divides into two parts, 
the veyetative and reproductive nuclei, the latter of 
which will divide again in those cases where one 
pollen-tube fertilises several archegonia. Mean- 
while the ventral canal-cell becomes disorganised ; 
and as two nuclei, the male or sperm and female 
or germ, have been seen to coalesce within the 
oosphere, it is probable that the former of these is 
the reproductive nucleus which disappears from 
the pollen-tube, and that it passes in some way 
through a thin spot or pit at the point of the pro- 
tuberance from the pollen-tube. 


c 
The fertilised oosphere or oospore gives rise to 
one, or more often to four, suspensors terminating 
in rudimentary embryos; and as several archegonia 
are fertilised on each prothallium, each seed con- 
tains many embryos. This polyembryony, as it is 
called, which is thus the rule among conifers, is 
exceptional among angiosperms. Of these rudi- 
mentary embryos, however, only one develops. 
While the seeds are ripening various accessory 
parts enlarge. In the yew the pink fleshy cup- 
shaped aril grows up round the seed (see Coloured 
Plate, Types of Plant Life, Vol. ITI., Fig. 11); in 
the junipers the cone-scales develop into the blue 
fleshy “berry”; and in pines, firs, spruces, larches, 
and cedars, the seminiferous scales become woody. 
The wings of the seeds in these genera are plates 
of tissue separated from the seminiferous scales. 
The order is divided into two sub-orders, the 
Araucariacece and the 7azvinee, the former of which 
contains the tribes Araucariee, Taxodinee, Abie- 
tine@, and Cupressinee. The Araucariea, trees 
with branches in whorls and spiral leaves, include 
the Chilian pine or puzzle-monkey (Araucaria im- 
bricata), the Moreton Bay pine (A. Bidwillii), the 
Norfolk Island pine (A. excelsa), and the cowdie 
pine of New Zealand (Dammara australis), yielding 
gum-dammar. The V7axudiee include the decidu- 
ous cypress (7axodium distichum) of the United 
States and the mammoth tree or wellingtonia 
(Sequoia gigantea) of California, which reaches a 
height of 360 feet. The Ad/jetinee, with two ovules 
to each scale and winged pollen and seeds, include 
Abies, Picea, Tsuga, Psewdotsuga, Larix, Cedrus, 
and Pinus. Abies, the firs, including A. pectinata, 
the silver fir, has white lines of stomata on the 
under surface of its acicular leaves, and erect cones 
which fall to pieces when ripe. Picea, the spruces, 
including P. excelsa, the Norway‘spruce, have four- 
angled leaves and pendulous cones which fall off 
whole. TJsuga canadensis is the hemlock spruce 
and Pseudotsuga Douglasii, the Oregon pine or 
Douglas fir, valuable timber-trees. Larix europea 
and other larches differ from cedars in their fasci- 
culate leaves being deciduous. Cedrus includes” C. 
Libani, the Lebanon cedar, with horizontal, C. Deo- 
dara, the deodar of India, with drooping, and C. 
atlantica, the Atlas cedar, with ascending branches. 
Pinus, with needle-leaves in the axils of gcale- 
leaves, includes P. sylvestris, the Scots fir or 
northern pine, P. Pinaster, the cluster pine, and P. 
Pinea, the stone pine of Southern Europe, with two 
needles on each dwarf shoot; P. Strobus, the Wey- 
mouth pine, with five; and many other, species 
yielding valuable timber (deal), turpentine, resin, 
and pitch. The Cupressinee, with leaves and cone- 
scales in whorls, include the cypresses, junipers, 
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and arbor-vite. The “pencil cedars” are West 
Indian junipers. The shoots of arbor-vitw, branch- 
ing in one plane and bearing minute adpressed 
leaves, resemble leaves. 

The yew tree (Zawus baccata) has spiral, but ap- 
parently distichous, evergreen leaves, light green 
below, but without white lines; is dicecious, and 
differs from most other gymnosperms in not being 
resinous. It grows slowly, and attains a great age. 

The Cycadee are at the present day natives 
chiefly of the tropics, but are found fossil, espe- 
cially in Secondary rocks, in England and elsewhere. 
They have generally large, cylindrical, unbranched 
stems, resembling those of tree-ferns, covered with 
the scars of fallen leaves, and surmounted by a 
crown of large, leathery, pinnate leaves. They are 
dicecious, the flowers being cones either of peltate 
stamens bearing numerous pollen-sacs (micro- 
sporangia) on their under surface, or of carpels. 
These latter differ in form, those of Cycas being small 
pinnate leaves with their lower lobes converted 
into ovules which have a fleshy coat and become as 
large as plums. The starchy fundamental tissue of 
the stems of various forms of cycads yield sagos, 
whence their name “ Caffer-bread.” 
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(Continued from Vol. V., p. 369.) 
SUPPLEMENTAL ANGLES (continued). 


XVIII. Application of the foregoing Formule.— 
It will be readily seen how the power to work out 
numerical values for functions of different angles 
is extended by the results of the last few sections. 
We may now obtain values for the half or third, or 
for twice or three times any of the angles whose 
values were computed geometrically in Section V., 
and for any combinations arising by addition or 
subtraction of angles so calculated. In this way, 
by steps which cannot be followed here, the entire 
table of natural sines and cosines has been con- 
structed, and by means altogether foreign to this 
t®eatise the corresponding logarithms have been 
worked out for every degree and minute from 0° 
to 90° (see, amongst other works, Galbraith and 
Haughton’s “ Mathematical Tables”). Moreover, 
the, numerous’ formule derived from the “ four 
fundamental formule” are of great use in helping 
us to simplify trigonometrical expressions, and to 
change them into forms more suitable for logarith- 
mic calculation, or otherwise more convenient to 
deal with. The following cases, given as examples, 
show flow apparently formidable expressions can 
be turned into simple ones, easily solved, by mere 
knowledge how to make use of the formulx :— 


1. Reduce i= cos. 4 to a single trigonometrical 


furction. By (63) and (60)— 
l1-cos.A_ 2sin? __sin.gA 
sin. A ~ 2sin.gAcos.$A” cos.gA 


2. Simplif a | oo By (25) and (52)— 
ity y 
sin, A 


cot. A * 
1+ cor?A ; 
sin? A 2cos.A 


= tan. 3 A. 


cosec.7A = 1 
“2cot.A ~ 2cot.A 


“ 2 sin. A cos, A 


3. Reduce cosec. A + cot. A to a single function. 
By (62) and (60)— 





a- +1 cos.A 1+ cos.A 
Cosec. A +cot. A= an gin ok = an A 
2 ' 
2cos.27 4A __ cos. 4 A = cot. 3 A. 





— 2 sin. 4 A cos. TA sin. 4A 
4, Express tan. A + cot. A by a single function. 








__sin.A , cos.A __ sin.2A + cos2A 
Aa ae OU cos.A ' sin. A sin. A cos. A 
ee Sa ae. ee a 
— sin. Acos. A 2sin.Acos.A sin. 2 
= oe cosec. 2 A. 
5. Reduce anes ~q to a single function. This 


is similar to Case 1. 


Sin. A 2sin. $A Cos. $A sin. ZA 


i+cos.A  2cos?$A  ~ cos. aes la 
cos. A 
6. Express rage roa by a single function. This 
is again similar. 
‘Cos.A sin. (90°— A) _ 
1+sin. A 1+ cos. (90° —A) 


sin. (45° — 3 A) 
~ cos.(45° — 4A) 


2 sin. (45° — 4 A) cos. (459 — 4 A) _ 
2 cos.? (45° — # A) 
== tan. (45° — 3 A). 
7. Bring cos.4 A — sin.‘ A to a single function. 
Cos.4A—sin.4 A = (cos.? A+sin.? A) (cos.2 A —sin. A) 
= 1x cos. 2 A=cos. 2A. 
8. Bring sec. A + tan. A to a single function 
(remember that 90° + A= complement of A, and 
bear in mind signs of angles in second quadrant). 





oe sin. A 1+sin.A 
Bett Me = coaA.  coscAk = eos A 
__ 1 — cos. (90° + A) 
~ sin, n. (90° + A) 


Gein? (BOP HAD 
= Fein. (90° A) cos. (OTF A) BD CAO +A). 


9, Reduce sin. A tan, 4 A. 
7 — 2 si iat Be 
Sin. A tan. 4 A= 2 sin. $A cos. 4A cos. ¢ A 


= 2 sin.?4 A= 1 ~— cos, A= versin. A. - 


St THE NEW POPULAR EDUCATOR. 


cot. A+ tan. A 
cot. A — tan. A’ 
cos." *A+sin.? 7A 


10. Simplify 





Cot.A+tan.A _ _sin. "A cos. A_ __ cos.4 A+sin 2A 
Cot.A—tan.A~ cos. 3.7 A— sin. PAS = cos.2A—sinZA 
“sin, A cos, A 

1 
= QA. 
™ cor. 2A sec. 2A 
sin. A+ sin. 3A : ; 
11. Express rag Veer yrie wr by asingle function. 
By (4)) and (43)— 
: 9° sin sh A nos, Aa BA 
Sin. A+sin.3 A __ i a; 2 
Cos.A+cos.3 A, ELL oe A= A 
ae ae 2 
= tan.2 A. 


sin. A+sin. 3A+sin.5A 

12. Reduce cos. A -+- cos. 3 A+ cos. 5A Apply 

(41) and (43) as before, but only to first and last 

terms of numerator and denominator ; then— 

sin. A+sin.3A+sin.5A sin. 3A(1+2cos.2A) 

cos. A+ cos.3A+c0s.5A cos. 3A (142 cos. 2A) 
= tan. 3 A. 

13. Show that sin. (A + B) sin. (A —B) = sin’? A 
— sin? B. By (33) and (34)— 

Sin.(A+ B) sin.(A— B)=sin.?A cos.?2 B—cos.?Asin.?B 

= sin.? A (1 — sin.? B) —sin.? B(1 — sin.? A) 
= sin? A — sin.?7Asin.? B — sin? B + sin2A sin.2B 
= sin.? A — sin.? B. 
14. Show that cos. (A+B) cos. (A — B) = cos.2A 
— sin.? B. Proceed as in last case, by (35) and (36). 


15. Solve the equation, @ tan. » = 6 cos, a. 
Multiply both sides by cos. 7; then— 
asin, 2 = b cos.2? 2 = bd (1 — sin? 2); 








‘ sintot+ 5 sin.e@—-1=—0; 
—at /4P La 
aoe) Soman 
16, Show that tan.? A — tan.°B 
sin. (A + B) sin. (A — B) 
eo cos, A cos.? B 
Tan.* A—tan.? B = (tan. A+tan. B) (tan. A—tan, B) 


7 (= A , sin, *) sin. A sin. 4 
= \ cos. A cos. B (= A cos. B 
(= A cos. B + cos, A sin. 2) 
= cos. A cos. B 
(= A cos, B — cos. A sin. P) 
cos. A cos. B 
_. sin. (A+B) , sin. (A —B) 
cos, A cos, B cos. A cos. B 
_. Sin. (A + B) sin, (A — B) 
~~ 60s? A cos? B 


s . 
*, BIN. T= 

















17, Solve the simultaneous equations, 
sin. w+ sin, y = a. 
cos, 2 + cos. y = b. 
By (41) and (43)— 
2sin. 4 (w@+y) cos. 4 (2 —y) =a. 
2cos.4 (2+ y) cos.4 (@—y) = d. 
Dividing the first equation by the second, we obtain 


tan, $ (+ y) = %. 


Again, squaring both equations, and adding to- 
a we obtain 


wees sf (sina 2S 3 


But the last factor of left-hand side = 1, 
*, cos.2 4 (a — y) =} (a? 4+ D), 


From these two results the unknown quantities 
wand y may be found by addition and subtraction. 


XIX. Subsidiary Angles,—Trigonometrical calcu- 
lations may often be simplified in form by intro- 
ducing a subsidiary or imaginary angle, by which 
the sum or difference of two or more magnitudes 
inny be expressed by a product or quotient —often 
a matter of importance in calculating with log- 
arithms, An example or two will best explain our 
meaning :— 


4 cos,? 





a® +. b?, 


=F + cos? 2M) = 


Solve the equation, # = a sin. A + 2 cos, A. 


; I 
Now assume a subsidiary angle 6, such that . 


<== tan. 6, and substitute this value in above 


cquation. 
b 
Then 2 =a (sin. A+ 5 cos, A) 


= a (sin. A + tan. @ cos. A) 
= sin, A cos. @ + sin. @ cos. A 
= cos. 6 
sin. (A + 6) 
~ cos. 6 

This is a much more manageable expression to 
deal with, @ being already known by the assumption. 
As tan. 6 may be anything from 0 to oo, the ge- 
lative values of a and 6 are immaterial; but had it 
been desired to introduce sin. 6, it would have been 
necessary to see that the ratio assumed to repre- 
sent it did not exceed unity, as sin. @ cannot 
exceed 1. e 


Solve the equation @ sin, 7 + 3 cos. 7 =a. 


@ sin. ©@—c = — bcos. w. 
(a sin. & — ce)? = 8 cos. » = 82 (1 — sin? 2). 
Reducing this equation, we obtain the fgllowing 
quadratic for sin. 2 :— 


(a? + 6?) sin.? » — 2ae sin. @ — (6? — 0?) = 0. 
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The sofution of which is— 
= i pt — oe 
Sin. pete? Ja ae o* 


> 
Now assume that 7 tan. 0, or 6 = @ tan. 6,and 


substitute this in the above equation; then we 
obtain— 
@ (sin. 2+ cos. a tan. 6) =. 
Multiply cach side by cos, @, and— 


@ (sin. 2 + cos. 6+ cos, @ sin. @) =e cos. 0; 
or, a@sin. (@ + 6) = ¢ cos. @. 


From which we obtain the valuc of 2+ @, and 
ultimately of a, @ being already known from 
b 
tan. 6 =-.- 
a 
XX. fatios betiveen Sides and Angles cf Plane 
Triangles in general.—The solution of right-angled 
triangles was explained in Section X., and offered 
little difficulty. But for the solution of oblique- 
angled triangles more complex ratios have to be 
established between the sides and angles, which 
are contained in the following propositions and 
formulze :— 
1, Any two sides of a plane triangle are in the 
eame ratio as the sines of the opposite angles. 
sin. A 
sin. B ce 


Let ABC be the triangle (Figs. 12 and 13). From 
c drop CP perpendicular to AaB, or, as in Fig, 13, 
to AB, produced either way ; 





For example, in any triangle A BC, = 





Fig. 12. C 
Fig. 18. 
A. Pp B A 
then sin. A = we and sin, B = a : 
AC CB 
cp 
sin. A AC CB_ a 
sin. B7 oP ac b 
CB 
sin. A @_ sin. B 








_ a 
Se a nto = ain © 
If A or B be aright angle, there is no need to 
drop the perpendicular above referred to. ‘The sine 
of the right angle will of course be unity, but the 
above feasoning will hold good, and the result be 
the same. 
This statement of ratios between sides and sines 


th 
ue 
= 


of opposite angles is called the rule of sines, and 
may be thus written :— 
__ sin. B sin. C 
“a b @. 
2. The sum of any two sides is to their difference 
as the tangent of half the sum of the opposite angice 
is to the tangent of half their difference. 
@__ sin. A 
b ~~ sin, B ' 
Then, componendo et dividendo— 
a@+6_ sin.A+sin. B 
a—6~sin. A ~sin. B 
Whence by (47), at8 — Tie eyes (67) 
This may be written differently; for 4 (A + B) 
= 4(180°—C); 
.*. tan. 4 (A + B) = tan. (90° ~ 3 C) = cot. 4C; 
_atdb 
e a-—b 


= cot. $ (A— B) cot. 3 C 


By the last proposition, 





_ _ cot. $C 
~~ tan, 4 (A — B) 
Whence, ora = tan. 4 (A— B) tan. 3 C J 
3. The sum of any two sides is to the third side as 
the cosine of half the differonce of the opposite 
angles is to the cosine of half their sum, 
Since A + B = 180° —C, sin.(A + B) = sin.C; 
, @ sina a 6 sin. BD 
"¢@— sin. (A + B)’ ec sin. (A + B) 
Adding these equations, and using (41) and (60), 
we get— 


(68) 





a+6_ sin. A + sin. B 
ec -”—s sin. (A + B) 
__ 2sin. 3 (A + B) cos. 4 (A —B), 
~~ 2 sin. (A+B) cos. (A +B)’ 
_ &@+6 __ cos. (A — B) 
3a = oad Be (89) 


Similarly (by subtracting the second from the 
first equation above instead of adding them to- 
gether) we find that 

The difference of any two sides is to the third side 
as the sine of half the difference of the opposite 
angles is to the sine of half their sum ; 


or 2? a 803 CA — B) 


c ~ gin. 4 (A + B) envoneccs 


4. The square of any one side = the sum of the 
squares of the other sides less twice the rectangle con- 
tained by them multiplied into the cosine of the 
opposite angle (i.c., the angle included between the 
sides last mentioned). 

If the opposite angle be a right angle, the “ con- 
tained rectangle,” being multiplied by cos. 90°, é.., 
bs 0, disappears, and leaves only that part of the 
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statement which concerns the squares of the sides, 
which is proved in Euclid I. 47. 

If the opposite angle be acute (Fig. 12), by 
Euclid 1, 18, 


BO? AC7+AB?~—2AB: AP. 


AP 
ut since cos. A = : 
B AC 


', BC? = AC? + AB? —2AB:+AC- CoS. A; 
or writing a, 6, and ¢ for BC, AC, and AB, 
ail? +o? — 2be cos. A. 

If the opposite angle be obtuse (Fig. 13), by 
Euclid 11. 12, 
BC? = AC'+4B7242AB- AP; 
but AP == AC+ cos. A= AC cos. (180° — A) 
= -—ac-cos. A (A being in 2nd quadrant) ; 
therefore, as before, a? = b2 + c? — 2be cos. A 
Similarly, 6° = a? + c? — 2ac cos. B jan 
and, c? = a + 5? — 2ab cos. C 
5. Sines and cosines of angles in terms of sides. 
From (71), by transposition, 


AP=AC-: cos. A; 





. +e —a*) 
Cos. = ~The 
24 42 72 
Cos. B = © i . ate Caetacttc (72) 
Cos. C= ~~ Yab } 


Since sin.? A = 1 — cos.? A, 
Sin.? A = (1 + cos. A) (1 — cos. A) 
L+ P+ ea oe b? + c? — a? 

(+ 2be ) ( 2be “) 
_ (%be + B+ ce — ay) (2he — LB? - 
Sag) ae 
(5? + 2be + c*) — ee (<= — Cs oe + “) 
a “2be 








en ete) 





(6+c)+ a — (b —c)? 
2be “) (= 2be , 
a (Or 0 te) OT eee) (et bt) (ere) 
=. 4b%2 


This expression for sin.? A (and therefore sin. A by 
extracting the root) is in better form for calcula- 
tion than (72), as it consists entirely of factors. It 
can, however, be further simplified by taking 
& = semiperimeter of triangle ; 
then 283 = a+5)+46, 
and 2(8—a)=b+e¢—a, 
2(8— 6) =a+c—h, 
2s—c)=ma+b—e; 
therefore, extracting the root, and cat iy 
2/s(s — a) (# ~— b) (8-0) . (73) 
be 
The expressions for sin. B and sin. C are alike, 
but the denominator is ac in the one case and aé in 
the other. 


sin. A = 


6. Sines, cosines, and tangents of the semi-angles. 
By (62), 1+ cos. A==2cos23A. 
But by the preceding calculations, 
48 (8—a), 
Qbe 


23 (8—@), 
e - 2 ~— r 
» 2003.23 A = gs 


: 7 8(s ~—a@) 

. cos. A= [eae 

Similarly, cos. 4 B= A / s— — ) 
ac 


and cos. $C = /ee® 


Deducing in a similar manner from other values 
of 1— cos. A, etc, we get expressions for the sines 
of the semi-angles, and by dividing the latter by 
the corresponding expressions for the cosines (74), 
we get the tangents, as under— 


1+ cos.A = 


. (74) 


Sin. 2} A= Go @=9 
sc a Af 2=OG=9 ba. (15) 
Sin. C= A eee) 
i a eae en ae (16) 
Tan. 2 C = G9 an 


If one of each set be remembered, the other two 
formuls can be brought to mind at once in all these 
cases, owing to the symmetry and obviousness of 
the system on which the formula are constructed. 


KEY TO EXERCISES. 
(No Key is required to Exercise 8.) 


ELECTRICITY.—X. 
[Continued from Vol. V., p. 876.] : 
MEASUREMENT OF SMALL RESISTANCES—FOSTER'S 
METHOD — MEASUREMENT OF HIGH RESIST- 
ANCES — METHOD OF DIRECT COMPARISON— 
LOSS OF CHARGE METHOD. 
For the measurement of resistances of ordinary 
dimensions there is no better method than by the 
Wheatstone Bridge; it is simple, expeditious, and, | 
within its range, accurate. Its range, though large, 
is by no means as large as might be desired. The 
highest resistance it can measure is one“negohm 
(one million ohms), whereas in dealing with insula- 
tion resistances it is necessary to measure thousands, 


ELECTRICITY. 57 


and sometimes hundreds of thousands of megohms. 
On the other hand, the smallest resistance that can 
be measured by the bridge is ‘01 ohm, and it often 
becomes necessary to make measurements far closer 
than that. One of the most frequent cases that 
arises is, to compare two resistances which are 
supposed to be equal. The best method for making 


the position of the plug B. In the position of the 
plug here shown—inserted in the hole H—the 
single wire ww is used ; when inserted in the hole 
h, the two outside wires are placed in series, and if 
the plug is not placed in either hole, then the three 
wires are placed in series. 

The details of construction of the key are sl.own 





Fig. 55.—THE Metre Bripor. 


the desired comparison is due to Foster, and is 
generally known as “ Foster's method.” - 

In this method the Metre Bridge is employed—a 
piece of apparatus which is illustrated in Fig. 55. 
It consists of a wooden base, upon the upper face 
of which is mounted a metallic rectangle ; three 
sides of this rectangle are formed by a broad sub- 
stantial copper band—having a negligible resist- 
ance—and the fourth consists of a platinum silver 
wire ww joining the copper blocks Pand p. This wire 
is exactly one metre long, and over it slides a key K, 
which when depressed makes contact by means of 
a platinum knife-edge with the wire; the exact 
point on the wire at which this ccntact is made is 
indicated by an arrow-head on the key, which 
slides against a scale,asshown. Thescaleis placed 
inside the metallic rectangle, and is carefully 
divided into millimetres. In the usual form of the 
metre bridge the fourth side of the rectangle con- 
sists of asingle wire, but in the bridge illustrated 
in Fig. 55 three wires are used in order to give a 
greater degree of sensitiveness. EKither one, two, 
or three of these wires can be used, according to 


on a larger scale on the lower part of the figure. 
It consists of a light brass frame carrying two ter- 
minals, to which wires can be attached; on AA as 
an axis is pivoted alight lever LL, which carries the 
knife-edge k, and which is kept pressed up by means 
of aspring. Kis an ebonite button upon which the 
finger is placed when it is desired to depress the 
key. gis a light spring attached to the knife-edge, 
and which can fit into any one of three grooves in 
the lever LL: by moving this spring into the proper 
groove the knife-edge can be made to make contact 
with any of the three wires. 

On the side of the rectangle opposite to the wire 
the copper band is broken at four places, and ter- 
minals are fixed at suitable points as shown. In 
Fig. 55 two of these gaps are not in use, and are 
consequently bridged over by two substantial pieces 
of copper, 8, and &. The metre bridge can be used 
for measuring resistances of the ordinary kind, and 
for this purpose the connections used are those 
shown in Fig. 55. That marked wnknown is the 
resistance to be measured, and that marked knonn 
is a box containing a set of known resistances. 
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The battery and galvanometer are joined up as 
shown. In making a measurement the key is 
moved over the wire till a point is reached which 
will give “ balance.” 


Then 
Unknown resistance = iLknown, 
where 
7, =length of the wire from P to the point of balance 
= ” ” y ” ” 


The longer the wire is made, the more accurate 


! 20 


‘a bef Cy a f Sa 
ST TT ERED DT TE ET ED ESE OS RATE IEE (PETEAT OS! ADOT ON (REAR) EE GEN WE 
SSSRSROT REA SARAASRSEARARAASAASASSALAARAS SCA RAAASRARRETRASSSAPLSR AR HSARASTRHRAECRRHERERARARTRAESSAA 





The battery and galvanometer are joined up as 
in the previous case. 

A and Rare two resistances which must be nearly 
equal, but whose absolute values it is not necessary 
to know; they may be conveniently made of two 
pieces of German-silver wire of about the same 
length. 

sis a standard resistance whose value we know 
to a sufficient degree of accuracy. 

x is the unknown resistance which it is required 
to compare with the standard s. 


BO 70 m8 BO 


Fig. 56,—Coxnecrions FoR FosTer’s MeTHop. 


will be the test, and a still further improvement can 
be made by inserting known resistances in the gaps 
8, and &. 

It will be noticed that the accuracy of this 
method of testing a resistance entirely depends 
upon the lengths 2, and /, being proportional to the 
resistances of those portions of the wire; in other 
words, the resistance of the wire must be perfectly 
uniform throughout its entire length in order that 
this method of testing shall be accurate. In the 
case of a new bridge it may be usually assumed 
that, with the exception of those portions of the 
wire quite close to the ends, the wire is of uniform 
resistance throughout its length. When the bridge 
has been in use for some considerable time the 
constant depressing of the knife-edge on the wire 
wears away the upper surface of the latter, and as 
this wearing away does not occur uniformly over 
the length of the wire, but occurs principally 
about the central portion, it is clear that such 
a bridge is not to be relied upon for giving good 
results. 

In order to compare two resistances by “ Foster's 
method,” the connections to be made are those 
shown in Fig. 56. 


Let n= the resistance of one centimetre of the wire. 
Then two observations must be made as follows :— 

OBSERVATION (1).—With above connections ad- 
just the position of the key kK till balance is 
obtained. Let the distance of the key from N be x 
centimetres. 

Now interchange the positions of X and 8. 

OBSERVATION (2).—With xX and 8 in their new 
positions again adjust the position of kK till balance 
is obtained. Let the new position of balance be at 
a distance of 2, centimetres from the point N. 

Then from these two observations we obtain the 
following formula— . 

X-5S = iv (71-2), 
which means that the difference between the re- 
sistances af X and 8& is equal to the resistance of 
that portion of the wire on the bridge which lies 
between the two points of balance. 

In doing this test practically, it is not advisable 
to connect the resistances X and 8 to the bridge by 
means of binding screws, as there might be some 
slight differences introduced into the contacts 
when the coils were interchanged, between the two 
observations, The best plan to adopt is to use 
little reservoirs of mercury into which the ends of 
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the resistances, and the wires from the bridge, can 
be made to dip. When the resistances x and 8 are 
then interchanged, the resistances of the contacts 
remain practically the same. ‘The reservoirs can 
be conveniently made by cutting holes of the neces- 
sary size in blocks of paraffin-wax. The great 
advantage of this test over all others lies in the 
fact that the resistances of all contacts, except those 
between the mercury and the coils—which are 
negligible—as well as the resistance of the copper 
band—are eliminated. 

The truth of the above formula can be verified by 
simplifying the following two equations which 
apply to the conditions of things when the two tests 
are made :— 

For Observation (1)— 

ae dead 
S+b+py(l-2) B’ 
for Observation (2)— 
S+a+tur, _A, 
X+b+p(l-2}3) B’ 
where 
i= length of wire in centimetres, 

a= resistance of all contacts between N and C, 

b= Ks 5 »  MandpbD. 


If the wire on the bridge is not of uniform 
resistance it must be calibrated; that is to say, we 
must know the resistance of each centimetre of it. 
As the resistance of a centimetre of such a wire is 
seldom as great as ‘005 ohm, and is usually about 
half this value, and as it is easy to obtain a balance 
by subdividing a millimetre into quarters, it is clear 
that the difference between the values of X ands 
can be obtained accurately to the ‘0001 part of an 
ohm, The most probable source of errors in 
making such a test is due to heating effects caused 
either by the operator, or the lamp used in connec- 
tion with the galvanometer. ‘This is a most 
suitable method for comparing reputed ohms with 
a standard. 

MEASUREMENT OF HIGH RESISTANCES, 


The highest resistance that can be measured by 
the ordinary Wheatstone Bridge is 1,000,000 ohms, 
whicfi is much smaller than many ordinary insula- 
tion resistances. Such resistances must of necessity 
be measured by some other method, and the one 
most commonly adopted is that known as the 
“direct, comparison.” The connections for this 
method are shown in Fig. 57. 

The battery usually consists of a large number 
of cells; 100 Leclanchés are often used. G@ is a 
reflecting galvanometer, with the adjustable shunt 
Sattached. R is a very high resistance of known 
value—it @ usually a megohm. 

OBSERVATION (1).—With these connections the 
key is depressed, and a current sent round the 


circuit as indicated. The shunt on the galvano- 
meter is now adjusted till a convenient deflection 
is obtained. 

The known resistance R is now removed, and the 
unkown one—let it be x—inserted in its place. 





Fig. 57. 


OBSERVATION (2).—The key is again depressed, 
and the shunt adjusted till a convenient deflection 
is obtained. 

Then the value of x is given by the equation 





D, G + 8; 
Lok. 
Py pa , 
D, 24* 
2 
where D, == deflection obtained in Observation (1), 
” Dp = 9 ” ” (2), 
» 8 = shunt used in Observation (1), 


(2), 
»  G= resistance of galvanometer. 

When measuring the resistance of many of the 
most common insulating substances, such as gutta- 
percha, india-rubber, etc., it will be noticed that in 
Observation (2) the deflection on the galvanometer 
will decrease fairly quickly in the beginning, and 
more slowly as time goes on; this means that the 
resistance of the substance increases fairly quickly 
when the current is first sent through it, and con- 
tinues to increase, but more and more slowly as time 
goes on. This phenomenon is usually known as 
electrification, and is common to many high resist- 
ance substances. This phenomenon of electrification 
is clearly shown by the following figures, which are 
taken at random from a series of tests made by the 
writer on a section of a gutta-percha covered cable, 
which now spans the Atlantic. 


” B. — 9 ” ” 


RESISTANCE PER KNOT IN MEGOHMS AT A TEM- 
PERATURE OF 75° F., USING 300 LECLANCHE 


CELLS. 
sateen the } Ist minute 679 megohms. 
‘ i 29nd 9 718 "9 
me ¥s 3rd ” 742 ” 
st ‘j bth =, 762 ” 
ss . Tth i, 778 ” 
_ = 10th 6 795 ” 
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Another peculiarity in connection with this 
phenomenon of electrification is that if, at the end 
of a certain time, the direction of the current be 
reversed, the deflection will immediately become 
higher than any of its previous values; bat, on 
keeping the current on, it will become smaller and 
smaller as in the previous case. This means that 
on reversing the current the resistance of the 
material apparently falls, but gradually rises 
again when the current is kept on for a sufficiently 
long time. The following is a table showing the 
resistance per knot in megohms, at a temperature 
of 75° ¥., of the same cable as in the previous test, 
but in this case the current was reversed at the end 
of every three minutes. 


CABLE TEST SHOWING EFFECT OF REVERSALS. 





Pole of Resistance at Resistance at Renistance at 
Battery to| the End of 1st | the End of 2nd | the End of 3rd 
Line. Minute. Minute. Munute. 

-_ 672 megohiuns. 755 megohms 
+ 599 ” 716 ” 
_ 729 : 
+ 731 ‘5 
- 782 . 
+ 742 sy 


It will be noticed that in both these tests the 
temperature is stated as being 75° F. This does 
not mean that the tests were actually made at that 
temperature, but that the tests were made at a known 
temperature, and then by means of known constants 
were reduced to a temperature of 75° F., which is 
the recognised standard temperature for insulating 
materials in cable-work. The necessity for re- 
ducing all insulating resistances to a common 
standard temperature becomes at once obvious 
when we realise how enormously the resistances 
of these materials vary by the change of even a 
few degrees in temperature. Unlike the metals and 


tit» 





Fig 58, 


good conductors, their resistances decrease with an 
increase of temperature. ; 

In the test above described the battery-power 
was kept constant for both observations. It often 


becomes convenient to vary the battery-power 
instead of the shunt, or to vary both. In order to 
do this, the connections shown in Fig. 58 should be 
used, 

In Fig. 58 a B is a high resistance through which 
the current from the battery flows when the key kK 
is depressed. The E.M.F. working between the 
points A and B is a fixed quantity, and is not 
sensibly altered by depressing the key kK, The 
E.M.F. working through the galvanometer and R, 
clearly depends upon the position on A B, at which 
P is attached. The nearer P is to A, the smaller 
will be the E.M.F.; in fact, the E.M.F. is proportional 
to the resistance between the points A and P, and js 
that fraction of the whole E.M.F. that A P is of AB. 

The two observations are made as in the previous 
test, but the position of the point P is varied so as 
to produce convenient deflections. 

Then, using the same symbols as before— 

G + 8; 

S 

G + Sq 


a 
“> 


Ey x D; 





X=R 





E, x Dy 


Where £; = the E.M.F. used in Observation (1), 

” Ey = ” ” ” (2). 
These E.M.F.’s are, of course, unknown quantities, 
but as they are proportional to the resistances 
between A and P, we can substitute these resist- 
ances for them. 

When the galvanometer is only provided with 
three shunts—as is usually the case—this modified 
method is often extremely useful. 

In tests of this description the galvanometer 
should always be short-circuited when the key is 
depressed, otherwise it may be broken by the sud- 
den momentary rush of current which takes place 
when the resistance under test has a large capacity. 


LOSS OF CHARGE METHOD. 

In carrying out this test, the quadrant electro- 
meter is used. The principle of this instrument has 
not yet been explained, but it will be dealt with in 
a following chapter ; for the present, it is sufficient 
to know that it is an instrument having the general 
external appearance of a reflecting galvanometer, 
but which, instead of measuring the strength of 
a current as a galvanometer does, measures the 
potential of any body with which it is in cpntact. 

The connections for making the test are shown 
in Fig. 59. 

X is the resistance which is to be measured, and 
which, in the case of a cable, has a definite 
capacity. If it has no capacity, or, rather, if its 
capacity is so small as to be inappreciable, a con- 
denser of known capacity must be placed in parallel 
with it. , 
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B is the efectrometer. 

K is a double-current key, which is constructed as 
follows :—c and @ are ‘two substantial brass bars 
rigidly fixed, and each carrying a terminal at one 
end; one of these, c, is fixed at a somewhat higher 
level than the other. @ and 0 are springy brass 


x 





Fig. 59.—Loss or CHARGE METHOD. 


bars fixed at their upper ends, and resting against 
the under surface of the bar c, with which they 
both make good contact. Hither or both of these 
bars can be pressed down at will, so as to break 
contact with the upper bar, c, and to make contact 
with the lower bar, d. . 


The battery is always attached to the two fined . 


bars, as shown ; and it will then be seen that when 
thus connected up, it cannot be short-circuited by 
the key—this statement applies to all situations 
where a battery is connected to a double current 
key. Ifaand J are both up, as shown in Fig. 59, 
no current can flow; if they are both pressed down, 
no current can flow; if d is up and @ pressed down, 
then a current will flow through x from right to 
left ; and if a is up and 4 down, a current will flow 
throv&h x from left to right. We thus see that a 
current can be sent through the circuit in either 
direction, according to the arm of the key that we 
depress. These keys are often provided with cams, 
by meags of which either or both arms can be held 
in intermediate positions without making contact 
with either bar; for electrometer work these cams 
become a necessity. A word of warning on the 
subject of these cams will not be out of place here, 
more especially as it deals with a point not gener- 
ally recognised, even by those accustomed to work 
with electrometers. The cams are usually made of 
ebonite discs pivoted excentrically, and, in order to 


bring an arm of the key into an intermediate posi- 
tion, one of them is rotated till the arm is pressed 
down by the desired amount. This rotation of the 
ebonite cam in contact with the brass bar is quite 
sufficient to generate a static charge, which will 
greatly affect the readings of the electrometer ; in 
fact, for any kind of delicate work the results ob- 
tained may be inconsistent, or entirely misleading. 
The substitution of brass for ebonite in the cams 
would introduce no evil effects, and would eliminate 
the source of error here pointed out. 

Returning to the “ Loss of Charge” test, the fol- 
lowing observations must be made :— 

OBSERVATION (1).—Depress one arm of the key, 
and thus charge both the electrometer and the 
resistance, X. The electro.neter will now show a 
certain deflection, which is a measure of the 
potential to which the resistance has been charged. 

OBSERVATION (2).—Allow the arm of the key to 
rise to an intermediate position, and maintain it in 
this position by means of the cam. Take readings 
of the electrometer’s deflection at the end of con- 
venient intervals of time—say thirty seconds—and 
continue these observations for a few minutes, or 
longer if necessary. 

From the moment of insulating the arm of the 
key the resistance, x, is no longer being charged 
by the battery, and as its original charge gradually 
leaks through, its potential falls at the same rate ; 
and, as the deflection on the electrometer is an 
index of the potential, it therefore is an index of 
the rate at which loss of charge takes place through 
the resistance, x. If the resistance, X, is very 
great, the deflection will fall extremely slowly, and 
it may be sufficient to take readings at the end of 
every one or two minutes, but when xX is small, the 
deflection falls rapidly, and readings at the end of 
every ten or fifteen seconds may become neces- 
sary. 

From these readings the resistance of Xx can be 
calculated by Siemen’s formula, which is as 


follows :— 
T 


x = ——__—_. 
2°808 F log, 2 
d 

where X == the resistance in megohms ; 

F = the capacity in microfarads of the re- 
sistance X, or the capacity of the 
condenser in parallel with it ; 

»  D = deflection when battery is on; 

= deflection at the end of T seconds; 
T == time in seconds between observations 
for D and d. 
The quadrant electrometer is certainly a delicate 
instrument, but, at the same time, with ordinary 
care, it is thoroughly trustworthy. 
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LATIN.—XXXI. 
{Continued from Vol, V., p. 329.) 


THE AGRICOLA OF TACITUS (continued), 
Military Service in Britain, 

56. Prima castrorum rudimenta in Britannia 
Suetonio Paulino, diligenti ac moderato duci, 
adprobavit, electus quem contubernio aestimaret. 
Nec Agricola licenter, more juvenum, qui militiam 
in lasciviam vertunt, neque segniter ad volupates 
et commeatus titulum tribunatus et inscitiam 
rettulit: sed noscere provinciam, nosci exercitui, 
discere a peritis, sequi optimos, nihil adpetere in 
jactationem, nihil ob formidinem recusare simulque 
et anxius et intentus agere. Non sane alias ex- 
citatior magisque in ambiguo Britannia fuit: truci- 
dati veterani, incensae coloniae, intercepti exercitus ; 
tum de salute, mox de victoria certavere. Quae 
cuncta etsi consiliis ductuque alterius agebantur, 
ac sumina rerum et reciperatae provinciae gloria 
in ducem cessit, artem et usum et stimulos addidere 
juveni, intravitque animum militaris gloriae cupido, 
ingrata temporibus, quibus sinistra erga eminentes 
interpretatio nec minus periculum ex magna fama 
quam ex mala. 

6. Hinc ad capessendos magistratus in urbem 
digressus Domitiam Decidianam, splendidis nata- 
libus ortam, sibi junxit; idque matrimonium ad 
maiora nitenti decus ac robur fuit. Vixeruntque 
mira concordia, per mutuam caritatem et in vicem 
se anteponendo, nisi quod in bona uxore tanto 
maior laus, quanto in mala plus culpae est. Sors 
quaesturae provinciam Asiam, pro consule Salvium 
Titianum dedit, quorum neutro corruptus est, quam- 
quam et provincia dives ac parata peccantibus, et 
pro consule in omnem aviditatem pronus quan- 
talibet facilitate redempturus esset mutuam dis- 
Simulationem mali. Auctus est ibi filia, in subsidium 
simul et solacium; nam filium ante sublatum brevi 
amisit. Moxinter quaesturam ac tribunatum plebis 
atque ipsum etiam tribunatus annum quiete et 
otio transiit, gnarus sub Nerone temporum, quibus 
inertia pro sapientia fuit. Idem praeturae tenor et 
silentium ; nec enim jurisdictio obvenerat. Ludos 
€t inania honoris medio rationis atque abundantiae 
duxit, uti longe a luxuria, ita famae propior. Tum 
electus a Galba ad dona templorum recognoscenda, 
diligentissima conquisitione effecit, ne cujus alterius 
sacrilegium res publica quam Neronis sensisset. 

7. Sequens annus gravi vulnere animum do- 
mumque eius adflixit. Nam classis Othoniana 
licenter vaga dum Intimilium (Liguriae pars est) 
hostiliter populatur, matrem Agricolae in praediis 
suis interfecit, praediaque ipsa et magnam patri- 
monii partem diripuit, quae causa caedis fuerat. 
Igitur ad sollemnia pietatis profectus Agricola, 


nuntio adfectati a Vespasiano imperii feprehensus 
ac statim in partes transgressus est. Initia princi- 
patus ac statum urbis Mucianus regebat, juvene ad- 
modum Domitiano et ex paterna fortuna tantum 
licentiam usurpante. Is missum ad dilectus agendos 
Agricolam integreque ac strenue versatum vicen- 
simae legioni tarde ad sacramentum transgressae 
praeposuit, ubi decessor seditiose agere narrabatur : 
quippe legatis quoque consularibus nimia ac formi- 
dolosa erat, nec legatus praetorius ad cohibendum 
potens, incertum suo an militum ingenio. Ita suc- 
cessor simul et ultor electus rarissima moderatione 
maluit videri invenisse bonos quam fecisse. 


Agricola's Career in Britain. 


8. Praeerat tunc Britanniae Vettius Bolanus, 
placidius quam feroci provincia dignum est. Tem- 
peravit Agricola vim suam, ardoremque compescuit, 
ne incresceret, peritus obsequi eruditusque utilin 
honestis miscere. Brevi deinde Britannia consu- 
larem Petilium Cerialem accepit. Habuerunt vir- 
tutes spatium exemplorum. Sed primo Cerialis 
labores modo et discrimina, mox et gloriam com- 
municabat : saepe parti exercitus in experimentum, 
aliquando maioribus copiis ex eventu praefecit. 
Nec Agricola umquam in suam famam gestis ex- 
sultavit ; ad auctorem ac ducem ut minister for- 
tunam referebat. Ita virtute in obsequendo, vere- 
cundia in praedicando extra invidiam nec extra 
gloriam erat. 


He becomes Governor of Aquitania, holds the Consui- 
ship, and is then appointed Governor of Britain. 


9. Revertentem ab legatione legionis divus Ves- - 
pasianus inter patricios adscivit ; ac deinde pro- 
vinciae Aquitaniae praeposuit, splendidae inprimis 
dignitatis administratione ac spe consulatus, cu) 
destinarat. Credunt plerique militaribus ingeniis 
subtilitatem deesse, quia castrensis jurisdictio se- 
cura et obtusior ac plura manu agens calliditatem 
fori non exerceat. Agricola naturali prudentia, 
quamvis inter togatos, facile justeque agebat. Jam 
vero tempora curarum remissionumque clivisa, Ubi 
conventus ac judicia poscerent, gravis, intentus 
severus, et saepius misericors: ubi officio satis 
factum, nulla ultra potestatis persona. Tristitiam 
et adrogantiam et avaritiam exuerat. Nec illi, 
quod est rarissimum, aut facilitas auctoritatem aut 
severitas amorem deminuit. Integritatem atque 
abstinentiam in tanto viro referre injuria virtutum 
fuerit. Ne famam quidem, cui saepe etiam boni in- 
dulgent, ostentanda virtute aut per artem quaesivit. 
Procul ab aemulatione adversus collegas, procul a 
contentione adversus procuratores et #incere in- 
glorium et atteri sordidum arbitrabatur. Minus 
triennium in ea legatione detentus ac statim ad 
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spem consufatus revocatus est, comitante opinione 
-Britanniam ei provinciam dari, nullis in hoc suis 
sermonibus, sed quia par videbatur. Haud semper 
errat fama; aliquando et elegit. Consul egregiae 
tum spei filiam juveni mihi despondit ac post con- 
sulatum collocavit, et statim Britanniae praepositus 
est, adjecto pontificatus sacerdotio. 


The Geography of Britain. 

10. Britanniae situm populosque multis scrip- 
toribus memoratos non in comparationem curae 
ingeniive referam, sed quia tum primum perdomita 
est. Ita quae priores nondum comperta eloquentia 
percoluere, rerum fide tradentur. Britannia, in- 
sularum quas Romana notitia complectitur maxima, 
spatio ac caelo in orientem Germaniae, in occi- 
dentem Hispaniae obtenditur, Gallis in meridiem 
etiam inspicitur; septentrionalia ejus, nullis contra 
terris, vasto atque aperto mari pulsantur. Formam 
totius Britanniae Livius veterum, Fabius Rusticus 
recentium eloquentissimi auctores oblongae scutulae 
vel bipenni adsimulavere. Et est ea facies citra 
Caledoniam, unde et in universum fama est trans- 
gressa. Sed immensum et enorme spatium procur- 
rentium extremo jam litore terrarum velut in 
cuneum tenuatur. Hanc oram novissimi maris tunc 
primum Romana classis circumvecta insulam esse 
Britanniam adfirmavit, ac simul incognitas ad id 
tempus insulas, quas Orcadas vocant, invenit 
clomuitque. Dispecta est et Thule, quia hactenus 
jussum: et hiems adpetebat. Sed mare pigrum et 
grave remigantibus perhibent ne ventis quidem 
perindeattolli; credo quod rariores terrae montesque, 
causa ac materia tempestatum, et profunda moles 
continui maris tardius impellitur. Naturam Oceani 
atque aestus neque quaerere hujus operis est, ac 
multi rettulere. Unum addiderim nusquam latius 
dominari mare, multum fluminum huc atque illuc 
ferre, nec litore tenus adcrescere aut resorberi, sed 
influere penitus atque ambire, et jugis etiam ac 
montibus inseri velut in suo. 


NOTES TO TACITUS. 


Chap.g’.—Adprobavit = ‘‘ Served with the approval of.” 

Electus, quem contubernio aestimaret. Literally translated 
these words mean, ‘*‘ being chosen, that by constant 
companionship, he might judge his character.” In 
English the sentence must be turned round, and electus 
changed from active to passive: ‘ Who chose him 
(Africola) to be his comrade, that he might judge his 
character.” 

Nec... titulum... rettulit, “He did not use his rank for 
the purpose of,” or “he did not take advantage of his 
rank to.” 

Ad jactationem = ‘in order to produce an effect.” 

Alias, “atgny other time,” 

Tum...mox, Note the contrast, “then it was a struggle 
for existence, soon after it was a struggle for mastery.” 

In ducem cessit, “ fell to the lot of.” 


Temportbus, personified, “ regarded with disfavour by an age 
in which,” ete, 

Chap. VI.—Hine, local, ‘‘ from hence,” 

Ad capessendos magistratus. The Roman citizen who tock 
any part in public life iad to go through a regular 
succession of offices. After seeing some military service 
(as Agricola had done), it was necessary for a man to go 
through the different stages of the civil careor, the 
questorship, the tribunate, and the pretorahip; and it 
was only after holding these offices that a man was 
eligible for the highest magistracy of all, the consulship. 
For the duties of these offices we must refer you to 
your Roman history, or any good Dictionary of 
Antiquities, 

Splendidis ratalibus ortam, ‘a lady of distinguished lineage.” 

In vicem se anteponenio, “by preferring each other to them- 
selves”; i.¢., by mutua! self-sacrifice. 

Nisi quod (= except that) must not be translated literally. 
It introduces a qualification = ‘ however,” 

Sors quaesturae, There were twenty questors to whom 
various duties were assigned. The distribution of the 
particular offices was decided by lot. 

Pro consule = (lit.) “in place of a consul.” Certain magis- 
trates who had the powers and duties of consuls ar 
pretors, while not actually holding the office, were 
called pro consule, pro prauetore. The phrase caine to be 
used as an official title, and might be used with any case 
(here with an accusative, below with a subst.). 

Neutro, sc., neither by the fact that Asia (which gave great 
opportunities for corruption) was his province, nor by 
the fact that Salvius (who was iuimself corrupt) was his 
superior officer. 

Mutuam dissimulationem, “a reciprocal concealment.” 

Filia, This was the daugliter afterwards inarried to Tacitus. 

Sublatum, lit., “raised up” = ‘* born.” When a child wax 
born, the father acknowledged it and announced his 
intention of rearing it by formally lifting it up (¢ollere), 

Inter quaesturam et tribunatum = “(the time) between,” ctc., 
governed by transiit. 

Gnarus sub Nerone temporunm, t.¢e., he knew the dangers of 
the times under Nero. 

Jurisdictio obvenerat, ‘the office of (civil) jurisdiction had 
not fallen to his lot.” Of twelve pretors two (chosen 
by lot) had the most important duty of controlling 
judicial procecdings in all private cases. 

Ludos et inania honoris, “the games and the vain display of 
the office.” The pretors had to superintend the public 
games, and usually sought popularity by presenting them 
on a magnificent scale. 

A Galba, Nero was overthrown, and killed himself in a.v. 68. 
A year of confusion followed ; Galba succeeded Nero as 
emperor, but was overthrown by Otho in 69 a.p. ; Otho 
was conquered by Vitellius, who in the same year was 
defeated and killed by the forces of Vespasian, Vespasian 
then became emperor, and reigned for some years. 

Ne cujus, etc. ; te, the only loss which could not be re- 
covered was that caused by Nero’s sacrilege. 

Chap. VII.—Licenter, with vaga, “ while cruising for plunder ” 
(lit., ‘‘ lawlessly "). 

Ad aollemnia pietatis, “to perform the duties of filial 
feeling.” 

Nuntio ... deprehensus, ‘‘‘overtaken by the news that 
Vespasian had assumed the empire.” 

Initla principatus, In English we should express this idea 
passively. ‘The first steps of his reign and the govern- 
ment of the city were ordered by Mucianus.” Mucianus 
was the lieutenant of Vespasian. 

Mucianus. Tacitus explains the employmont of Mucianus 
(in the absence of Vespasian himself and Lis eldest 
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gon, Titus, in the East) by saying that Domitian (the 
younger son of Vespasian) was too young to do anything 
except to find opportunity for hia excesses from his 
father's advancement. 

Is = Mucianus. 

Tarde ad sacramentum transgressae, “that had been tardy in 
taking the oath ” (of allegiance to the new Emperor). 

Decessor, ‘the retiring officer, his predecessor ”"— Roscius 
Ceelius. 

Legatis consularivus, Legates of consular rank were set over 
provinces, and held the most important office of any 
magistrates under the Empire, Each legion was governed 
by a legatus praetorius, and Tacitus says that this legion 
was too violent (nimia) even for consular legates, much 
less could a preetoyian control it. 

Incertum.,.. ingento. Tacitus is fond of leaving a question 
open in this way, giving a hint of unworthy motives 
without deciding for or against. 

Successor simil . . . electus, ‘' Chosen at once to succeed 
(Roscius) and to punish (the disaffected).” 

Chap. VIII.—The first sentence in this chapter is a good ex- 
ample of Tacitean compression, In English a relative 
clause is necessary to render the full theaning : Britain 
was then under the rule of Vettius Bolanus, whio 
governed more mildly than befitted so high-spirited a 
province. 

Ferocit, Ferox must never be translated ‘ ferocious,” which 
has a restricted meaning in English. High-spirited or 
rebellious gives the sense of the Latin word. 

Est. This has troubled the commentators. Hsset or erat 
would suit the sentence better. But if we regard the 
statement as still holding good at the time when 
Tacitus wrote, the present tense is easily explained. 

Accepit. ‘* Received as its governor.” 

Virtutes. ‘* Agricola’s worth.” 

Commaunicadat. ‘‘Shared,” i.c., with Agricola. 

Ex eventu. ‘From the result of the experiment.” 

Chap. IX.—Revertentem. The present participle should here 
be rendered “ while he was on lis way back.” 

Divus. This was the epithet always applicd to deceased 
Roman Emperors. They were awarded divine honours 
on their death, In translating it may be omitted alto- 
gether or rendered by “ late.” 

Spleutidae dignitatis. This is a genitive of quality. In 
English we should express it by a noun in apposition, 
thus: ‘‘He was made governor of the province of Aqui- 
tania, a brilliant appointment.” 

Destinaret. The snbject of this verb is Vespasianus. 

Secura Messrs. Church and Brodripp translate this by 
“summary,” which gives the precise meaning It iin- 
plies that which does not involve care and considera- 
tion, 

Calliditutem. ‘ Shrewdness.” The Latin word, as the Eng- 
lish, suggests ‘‘smartness” pushed too far to be 
honourable. 

Togatos. ‘‘ Civilians” as opposed to soldiers. The hack- 
neyed quotation cedunt arma togae ia an apt illustration 
of the meaning which togati bears in the present 
passage. 

Divisa. The auxiliary verb is here omitted. This omission 
of the auxiliary, as of the copula, is characteristic of 
the style of Tacitus, and you will note its frequent oc- 
enrrence in the present chapter. You may find it at 
first a little puzzling, but the difficulty will disappear 
when you are once on your guard, 


Conventus. ‘‘ The aasizes.” 
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Persona. This word literally means a mask; rihence it de- 
rives the signification of part or character. Translate, 
‘*he no longer wore the mask of power.” In exuerat 
the metaphor is still preserved: ‘he had put off.” 

Integritatem ... referre. These words and all between 
forin the subject of fuerit. 

Cui saepe etiam boni indulgent. ‘ To which even good men 
often give way.” 

Procul ab aemulatione. In English, as in Latin of the 
sternly classical period, we should here have an ad. 
jective instead of an adverb. 

Attert. ‘To be worsted.” 

Dari, Note the force of the present infinitive. It implies 
that the province of Britain was not already given him, 
but that it was offered him. 

Par. ‘‘ Equal to the responsibility.” 

Despondit . . . collocavit. These words have a strict signi- 
fivance. The former means “ betrothed,” the latter, 
** gave in marriage.” 


Chap. X.—This and the following chapters contain a most 


interesting and valuable account of Britain, as it ap- 
peared to a Roman of the first century after Christ, 

Multis scriptoribus, Before the time of Tacitus, Cesar, Livy, 
and the elder Pliny (among others) had written de- 
scriptions of Britain. 


Non in comparationem, ‘Not to pit my accuracy and in- 
telligence against theirs,” 

Romana notitia. “ Roman knowledge,” i.e., of geography. 

Spatio ac culo. ‘In extent and position.” A comparison 
of this description with a map will demonstrate that 
Tacitus was not quite accurate. 

Scutulae. This fanciful description of the shape of Britain 
is a little obscure. A scutula isa mathematical figure, 
which we call a rhomboid. If Scotland is left out of 
consideration, as Tacitus says, then England is not 
altogether unlike an irregular four-sided figure. The 
comparison to a battle-axe is intelligible if we leave out 
the handle and only consider the head. 

Sed immensum, etc. This is an easily recognisable descrip- 
tion of Scotland, which tapers off towards the north 
into the shape of a wedge. 

Orcadus. The group of islands known as the Orkneys. 

Thule. This is evidently not Iveland, and may be Mainland, 
the largest of the Shetlands, 


Dispecta est et Thule, This sentence presents some difficulty, 
and the words quia hactenus jussum are as good an ex- 
ample of compression as may be found. The emphatic 
word of the sentence is dispecti, and the force of it 
may thus be rendered: ‘Thule was only seen from 
afar, as the order was to sail so far and no further, as 
winter was approaching.” 

Nusquam latius, etc. ‘‘ The sea has nowhere a wider sway.” 

Mulium fuminum. “It has many currents running in all 
directions,” Fluminum is a partitive genitive dependent 
on multum, The flumina here spoken of are not rivers, 
but currents of the sea,” 

Nec litore.... tv suo. It would be impossible to find a 
more graphic description than these words give of the 
friths of Scotland, or the fiords of Norway. 


KEY TO TACITUS. (Vol. V., p. 827.) 
1, Amongst the ancients it was common to transmit to 


posterity the characters and exploits of memora@e men; nor 
in truth in our own times has the age, however indifferent 
about what concerns itself, failed to observe the like usage 
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whenever any @pirit eminent for great and signal virtue has 
vanquished, and triumphed over, the vice, comnion to great 
states and to small, ignorance of right and malice. But, as 
in those early times there was found greater propensity to 
feats of renown, and more scupe to perform them, so the man 
of the highest talent was naturally led merely by the reward 
of a good conscience to hand down the merits and memory of 
the virtuous dead without favour or self-seeking. Many, indeed, 
in recounting their own lives, thought that they showed con- 
fidence in their own character rather than arrogance. Neither 
was the account which Rutilius and Scaurus gave of themselves 
thence the less credited or the more censured. So true it is 
that when virtues are most prized, they are most easily pro- 
duced. But for myself, who am going to relate the life of 
& man already dead, pardon is necessary; which I shonid 
not have asked, had I not been going to attack times so 
ganguinary, and beneful to all virtue. 

2. We find it recorded, that for celebrating the praises o 
Petus Thrasea, Arulenus Rusticus suffered a deadly doom ; as 
did Herennius Senecio, for those of Helvidius Priscus. Nor 
upon the persons of the authors only wasthis fury wreaked, 
but also upon the books themselves; since to the Triumvirs 
orders were sent, that in the Forum the monuments of illus- 
trious genius should be burned. Yes, in this very fire they 
imagined that the voice of the Roman people, the liberty of 
the Senate, and the conscience of humankind were being de- 
stroyed. For they had besides expelled all the professors of 
philosophy, and driven every laudable science into exile, that 
naught which was honest might anywhere be seen. Mighty 
surely was the proof which we gave of our patience; and as 
our forefathers had beheld how far liberty could go, so 
did we bondage, since through dread of informers and 
inquisitions of state, we are bereft of the common inter- 
course of speech and hearing. Nay, with our utterance we 
had likewise lost our memory, had it been as easy to forget 
as to be silent, 

8. Now indeed at length our spirit returns. Yet, though at 
the first dawn of this very happy age Nerva Cesar blended 
together two things once found irreconcilable, pubdlic liberty 
and empire; and though Nerva Trajan be daily augment- 
ing the felicity of the state; and though the general security 
not only has our hopes and vows but even a firn: assurance of 
their fulfilment, yet from the frailty of man much slower is 
the progress of the remedies than of the evils; and as our bodies 
grow slowly, and are subject to be destroyed in an instant, so 
itis much easier to suppress than to revive genius and its 
pursuits. For, upon the mind there steals a pleasure even in 
sloth and remissness, and that very inactivity which was at 
first hated, is at last loved, Will it not be found that during 
a course of fifteen years (a mighty space in the age of mortal 
man)numbers perished through fortuitous disasters, and all men 
of spirit were cut off by the cruelty of the Emperor? Few we 
are, who have escaped ; and if I may so speak, we have survived 
not ongy others but even ourselves, when from the middle of 
our life so many years were rent; whence from being young 
we are arrived at old age, from being old we are come nigh to 
the utmost verge of mortality, all in a long course of awful 
silence, I shall not, however, regret having given an account 
of our former bondage, as also a testimony of our present 
blessings though, in doing it, my style be negligent ard 
unpolished. To the honour of Agricola, my wife’s father, this 
book is in the meantiino dedicated ; and, as it is a declaration 
of filial duty and affection, will thence be commended, or at 
least excused. 

4. a.D. 40. Cnseus Julius Agricola was born in the ancient and 
illustrious colony of Foro Julii, and both his grandfathers 
were procurators to the Emperors, that is, of the highest 
equestrian rank. His father Julius Greecinus was a Senator, 
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and noted for eloquence and philosophy. By these hia virtues, 
he earned the wrath of Caligula. For he was by him ordered 
to accuse Marcus Silanus, and put to death for refusing. His 
mother was Julia Procilla, a lady of singular chastity. Under 
her eye and tender care he was reared, and spent his childhood 
and youth in the continual pursuit and cultivation of worthy 
accomplishments. What guarded him from the allurements of 
the vicious (besides his own virtuous disposition and natural 
innocence) was, that for the seat and nursery of his studies, 
whilst yet very little, he had the city of Marseilles ; a place 
well tempered and framed, as in it the politeness of the Greeks 
and provincial parsimony are blended together. I remember 
he was wont to declare, that in his early youth he would have 
studied philosophy and the law with more avidity than was 
allowable toa Roman and a Senator, had not the discretion 
of his mother checked his passion and ardour. In truth, his 
elevated genius thirated, with more vehemence than caution, 
after the splendour and lustre of mighty and glorious reason. 
Reason and age afterwards qualified his ardour; and, what is 
a task extremely hard, he satisfied himself with a limited 
measure of philosophy. 
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ETHYL COMPOUNDS, ALCOHOL, CHLORAL, ETHER, 
ACETIC ACID; FUSEL OIL; GLYCOL, OXALIC 
ACID; TARTARIC AND CITRIC ACIDS; URIC 
ACID, XANTHIN, CAFFEIN, THEIN ; GLYCERIN, 
FATS AND SOAPS, NITROGLYCERIN, DYNAMITE. 


ETHYL COMPOUNDS. 

Ethyl Hydrate, Ethylic Alcohol, Ordinary Alcohol 
(C,H,HO).—This substance has been known since 
the earliest times; it was well known to the al- 
chemist, who gave it various fanciful names: aqua 
ardens, the burning water ; agua vite, the water of 
life ; mercurius vegetabilis, vegetable mercury ; 
spiritus vini, the spirit of wine, etc. The name 
alcohol is probably of Arabic origin. 

Alcohol occurs in small quantities in one or two 
plants, but is nearly always obtained by the fer- 
mentation of a solution of sugar by the yeast plant. 
In the case of wine, the grapes are broken up, and 
the grape-juice, or ‘‘ must,” in a short time ferments : 
the sugar in the juice splitting up into carbon 
dioxide and alcohol— 


C,H,,0, == 2C,H,O + 200,; 


small quantities of glycerin, succinic acid, etc.,, 
being simultaneously formed. In this case no yeast 
need be added, since the ferment exists on the 
grape skin. If red wine is required, the skins of the 
red grapes are allowed to remain after the alcohol 
is formed; white wine can be made from black 
grapes if the skins be removed before the produc- 
tion of the alcohol. If other fruits be used, as 
gooseberries, currants, etc., yeast is usually added 
to start the fermentation. 
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In making beer the starting-point was at one 
time exclusively malt: the first change which 
happens when a grain of barley is exposed to 
warmth and moisture is that the starch which it 
contains is converted by a peculiar ferment (“dias- 
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Fig. 50.—APPARATUS FOR TESTING THE AMOUNT OF ALCOHOL IN WINES, ETC, 
A, Distilling-flask ; 8, Condenser; c, Receiver. 


tase”), existing in the seed, into a kind of sugar 
termed “maltose.” As soon as this conversion of 
starch into sugar has been effected, the temperature 
of the malting floor is raised so as to kill the 
embryo, and prevent any further change. The 
malt is crushed and extracted with hot water, and 
a solution of maltose thus obtained ; this is boiled 
with hops, the mixture allowed to cool to a tem- 
perature of about 60° Fahrenheit, and yeast added ; 
the maltose is rapidly converted into alcohol, much 
carbon dioxide escapes, and the liquid, after it has 
been cooled and allowed to settle, is beer. In 
making “lager beer” a different kind of yeast is 
used, which works at a temperature slightly above 
the freezing-point of water, and sinks to the bottom 
of the vat instead of rising to the top. If dark- 
coloured beer, as porter and stout, is required, some 
of the malt is raised to a higher temperature, so as 





partly to char it. In a somewhat simfiar way alco- 
holic liquors can be obtained from the starch of 
potatoes, rice, maize, etc., also from the treacly resi- 
dues left in the manufacture of beetroot and cane 
sugars. In wine obtained by simple fermentation 
of grape-juice the alco- 
hol never exceeds more 
than about 15 volumes in 
100 volumes of the wine: 
brandy, or some other 
form of spirit is usually 
| added to sherry and 
i port in order to confer 
greater keeping power; 
plaster of Paris is also 
,added to most sherries 
to precipitate the tar- 
taric acid which is often 
the cause of wine becom- 
ing thick and muddy. 

The quantity of alco- 
hol which a wine con- 
tains is estimated thus: 
a convenient quantity of 
the wine is placed in 
the glass flask A (Fig. 
50) rendered alkaline 
with caustic potash and 
heated; when about two- 
thirds of the wine has 
distilled over into ¢ the 
distillation is stopped ; 
distilled water is then 
ih added to the fluid inc 
(which contains all the 
alcohol) until it has the 
same volume as_ the 
wine originally taken ; 
the specific gravity of the diluted fluid is then 
determined, and the quantity of alcohol can be as- 
certained by reference to tables calculated for the 
purpose. 

Rhine wine or hock contains 11 to 13 volumes of 
alcohol in 100 volumes of wine; claret, 10gto 12; 
burgundy, 11 to 13; sherry, 18 to 22; port, 18 to 28; 
beer, 2 to 6; gin, whisky, rum, and brandy vary 
from 36 to 60 volumes of alcohol in 100 volumes of 
the liquid. 

Proof spirit contains 57 volumes of pure alcohol in 
100, or 49°24 parts by weight of alcohol, in 100 volumes. 
In this country the strength of alcoholic liquids 
is often stated in degrees over or under proof; the 
real strength can be roughly ascertained by halving 
the number and adding the result to, omsubtracting 


60 
it from, 50: thus 60 overproof = approximately 2 
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= 30 + 50, or 80 parts by weight of alcohol in 100 
9 
volumes of liquid; and 20 underproof (F = 10) 


== 560 — 10 = 40 parts by weight of alcohol in 100 
volumes of liquid. 

In making bread in the ordinary way the 
alcoholic fermentation plays an important part: 
the yeast added to the dough causes the liberation 
of carbon dioxide, alcohol being simultaneously 
formed; the CO, separates the particles of the 
dough when heated in the oven, and so renders the 
bread light. New bread contains 0°314 per cent. 
of alcohol. When alcohol contains no water it is 
called “absolute alcohol”; this can be prepared 
from ordinary alcohol, or spirit of wine, by dis- 
tilling it from freshly burnt quicklime. Methylated 
spirit is quite unfit for drinking, and so practically 
no duty is charged on it: it is made by mixing 90 
parts of spirit of wine (containing about 91 per 
cent. of absolute alcohol) with ten parts of wood 
spirit (impure methylic alcohol). Methylated spirit 
is unknown on the Continent. 

Pure alcohol is a colourless limpid liquid of an 
agreeable, though somewhat pungent, taste and 
odour, specific gravity 0°7938, boils at 78:4° Cent. ; it 
is extremely useful for dissolving many substances 
insoluble in water. When chlorine is passed into 
alcohol for a long time, the alcohol is converted 
into chloral, a heavy oily liquid, CCl;COH ; when 
water is added to chloral a solid crystalline sub- 
stance, chloral hydrate, CC];CH(HO),. is produced. 
When chloral or the hydrate is warmed with 
alkaline solutions, chloroform is produced— 


CC],;COH + KHO = CHCl, + KCHOg. 


—_— 


inva. le “ero 
Chloroform. Potassium 


formate, 
Chloral hydrate is thus decomposed by the alkaline 
fluids of the body, and when taken internally pro- 
duces insensibility, and eventually death. 

Ethylic Oxide, Ether, Sulphuric Ether, (CjH;).,0, 
is obtained by heating alcohol with a small quantity 
of sulphuric acid to a temperature of 130° to 150° 
Cent. Ether is a colourless, transparent, fragrant- 
smelliig liquid, specific gravity ‘72, boils at 35°6° 
Cent.; when dropped on the hand it causes a 
rensation of cold, owing to its rapid evaporation. 
If ether vapour be inhaled it produces insensibility, 
but it does not act so rapidly as chloroform. 

Ethyl Hydrosulphide, Sulphur Alcohol, Mercaptan 
(C,H;HS) is a colourless liquid; its odour is in- 
tolerable, and adheres obstinately to the clothes. 
It is prepared by distilling potassium hydrosulphide, 
KHS, with galciam ethyl sulphate, Ca(C,H,SO,),. 

Ethyl forms many compounds with chlorine, 
bromine, sulphuric acid, etc., which we have not 
space to describe. 


Acetic Acid, {Coon or H(C,H;0,)2 or HA, is 
formed by the oxidation of alcohol— 


Vinegar, which is a dilute solution of acetic acid 
(3 to 5 per cent.), is made on the large scale by 
trickling weak wine or beer over shavings, usually 
contained in a large tub, through which a con- 
tinuous current of air passes ; the brown colour is 
due either to burnt sugar, or tothe colouring matter 
absorbed from the wood of the cask, Acetic acid 
is also one of the products of the distillation of 
hard woods, beech, etc., “ wood vinegar.” 

The strongest acetic acid is obtained by heating 
sodium acetate with strong sulphuric acid; when 
cooled below 15:5° Cent. the liquid solidifies into a 
colourless crystalline mass, hence it is termed 
“placial” acetic acid. At ordinary temperatures 
acetic acid is a colourless liquid of penetrating 
o lour, which blisters the skin ; it boils at 120° Cent.; 
the vapour burns with a blue flame. 

Acetic acid attacks many metals, iron, copper, 
lead, etc., and forms a numerous and important 
class of salts, the acetates, which all evolve the 
odour of vinegar when heated with strong sulphuric 
acid. 

Amylie Aloohol (C,H,,HO), the alcohol of the 
radicle amyl, C,H, is the principal constituent of 
“fusel oil,” z¢., the residue left after distilling the 
spirit from fermented potatoes (potato brandy), 
rye, etc. ; it is said to occur in some cheap varieties 
of spirit, and in freshly made whisky. It is ex- 
ceedingly poisonous, rapidly causing insensibility 
even inhalation of its vapour producing headache 
and giddiness. 

The acids, as palmitic, margaric, stearic, etc., 
derived from the higher members of this series 
form important constituents of the fats, lard, suet, 
etc.; they are often called the fatty acids, and 
the name has been extended to the whole series of 
acids; it is also usually applied to the radicles, 
alcohols, etc., connected with these acids, thus we 
have the fatty series of alcohols, acids, radicles, etc. 

We will now consider the derivatives of some of 
the dyad radicles. 

Ethylene, or Olefiant Gas (C,H,), is one of the 
most important—it is the simplest member of the 
Olefine series ; the lowest members of the series are 
gases and the highest solids, while the intermediate 
members are liquids. Like methyl, ethy], etc., they 
form bromides, hydrates, etc. 

Ethylene Hydrate, Ethylene Alcohol, or Glycol, 
C,H,(HO),, is a colourless syrupy liquid without 
smell, but has a slight sweet taste, hence its name 
glycol (Greek glukus, sweet) ; it mixes readily with 
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alcohol and water, but not with ether; its con- 

ks ees OH,OH 
stitution is expressed by the formula { CHYOH! 
when treated with nitric acid it is eventually con- 
verted into 


Ovalie Acid, { Soor? or H,C,0, or H,0. This 


well-known acid occurs as the avid~potassium salt, 
KHO, in the ordinary wood sorrel or shamrock 
(Ozxalis acetoselia), and in the common field sorrel 
(Rumex acetosa), to the leaves of which plants it 
gives a pleasant acidity. It is now manufactured 
on an enormous scale from pine sawdust. The 
sawdust is mixed with a strong solution of caustic 
potash, KHO, or a mixture of caustic potash and 
soda ; the thick paste thus obtained is spread over 
iron plates ina thin layer; the plates are gradually 
heated to about 200° Cent., much inflammable gas 
and water being evolved; the heating is continued 
for some hours, when it is found that the brown 
mass contains about }th of its weight of oxalic acid 
as sodium or potassium oxalate. The oxalates pro- 
duced are decomposed by boiling with milk of lime, 
Ca(HO),, and thus converted into insoluble calcium 
oxalate. The calcium oxalate is finally mixed with 
sulphuric acid, when gypsum and free oxalic acid 
are obtained ; on evaporating the clear solution the 
latter crystallises out— 

CaC,0, + H,SO, = CaSO, + H,C,0,. 
Ordinary crystallised oxalic acid has the com- 
position H,C,0, + 2H,0; it forms colourless and 
very acid crystals, which somewhat resemble Epsom 
salts, MgSO,; they can be readily distinguished by 
heating on platinum foil or on a knife-blade: the 
crystals of oxalic acid will disappear completely, but 
the Epsom salts will leave a white residue of in- 
fusible magnesium oxide, MgO. Oxalic acid and the 
soluble oxalates are in large doses poisonous, the 
best antidote is finely divided chalk or “ whiting.” 
It forms an extensive series of salts, the oxalates, 
all of which, as well as the acid itself, when boiled 
with strong sulphuric acid, split into CO and CO,: 
when oxalatés of calcium, etc., are heated gently 
they are converted into carbonates, which effervesce 
when treated with an acid. 

Tartaric Acid, H,(C,H,O,), or H,'l.—Our chief 
source of tartaric acid is grape-juice, in which it 
exists as the acid potassium salt, HKT. Tartaric 
acid also occurs in many other fruits often mixed 
with malic acid, as in the mountain-ash berries, 
mulberry, pine-apple, etc. When the grapes are 
crushed, the grape-juice, or “must,” contains the 
acid potassium tartrate in solution. As the sugar 
in the grape-juice is converted into alcohol the 
potassium tartrate, which is insoluble in alcohol, 
is deposited, usually coloured red, and forms the 


“argol,” or impure “cream of tartaf” This is 
dissolved in boiling water, and chalk added; the 
calcium tartrate thus precipitated is filtered off, 
and decomposed by adding sulphuric acid at a 
temperature of 75° Cent. The clear solution is 
evaporated, when the tartaric acid crystallises out 
in large transparent colourless crystals. Tartaric 
acid is fairly soluble in water, and in alcohol; it is 
used in medicine, in calico-printing, etc. It forms 
several important salts. 

Cream of Tartar, or Acid Potassium Tartrate 
(HKT).—The crude “argol” mentioned above is 
dissolved in hot water and recrystallised ; it forms 
colourless crystals, which have a pleasant acid 
taste; it is used in the preparation of pure 
potassium carbonate, and in medicine. 

Rochelle or Seignette Salt (NaKT+4H,0).—This 
is the neutral sodium potassium tartrate ; it is pre- 
pared by adding cream of tartar to a boiling 
solution of sodium carbonate until the whole is 
neutral, the solution is then allowed to cool, and 
the Rochelle salt crystallises out. It is a mild 
aperient, and is used in medicine; it forms the 
bulk of the powder in the blue paper of the Seidlitz 
powder. 

Tartaric acid and the tartrates, when boiled with 
strong sulphuric acid, blacken, and evolve SO, and 
an odour of burnt sugar. 

Citric Acid, CsxHyHO(COOH)s or H3(C,H;0,), is 
the essential acid in lemons, oranges, etc. ; it is 
also found in the gooseberry, currant, strawberry, 
raspberry, cherry, etc., mixed with malic acid. It 
is usually prepared from lemon-juice ; this liquid is 
heated nearly to the boiling-point, and powdered 
chalk added until effervescence is no longer pro- 
duced; a little slaked lime, Ca(HO),, is then 
stirred in; calcium citrate is thus precipitated ; 
this precipitate is washed and decomposed with 
the exact quantity of sulphuric acid required ; the 
clear liquid is poured off, and on evaporation gives 
colourless transparent crystals of citric acid. This 
acid is used in medicine, in dyeing and calico- 
printing. 

Uric Acid (C,H,N,O3).—This acid diffefs from 
the previous acids in containing nitrogen; it is one 
of the forms in which nitrogen is discharged from 
the body; it is intimately connected with an 
interesting series of bodies. It occurs to a small 
extent in the urine of man, whilst ammonium urate 
forms the principal part of the solid excrement of 
snakes and other reptiles; sodium urate is often 
deposited in the joints of gouty subjects. Uric 
acid and urates are sometimes found in the con- 
cretions or stones which occasionally 6ccur in the 
bladder. Uric acid is usually prepared from guano. 
When pure it forms a white powder, which consists 
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of very minute crystals ; it is almost insoluble in 
cold water, 1 part of uric acid requiring 1,400 of 
cold water, but dissolves in caustic soda, NaHO, 
and in KHO. 

The presence of uric acid can be detected by 
adding a small quantity of strong nitric acid, and 
then evaporating to dryness in a small porcelain 
dish, taking care not to overheat the residue; this 
is best secured by holding the dish in the fingers; 
a reddish residue is thus obtained, which is turned 
purple by the addition of ammonia, NH,HO, and 
violet by caustic potash, KHO. These colours are 
due to the formation of the ammonium and potas- 
sium salts of “purpuric acid,” C,H,N,O,. The 
ammonium purpurate is usually called “ murexide,” 
and has given its name to the reaction just 
described, which is termed the murexide test. At 
one time murexide was manufactured from guano 
on a large scale (12 cwt. per week) for dyeing 
purposes, but the industry became extinct soon 
after the introduction of the brighter and cheaper 
anilin dyes. 

By the action of sodium amalgam (a mixture of 
metallic sodium and mercury) on uric acid it can 
be deprived of an atom of oxygen, and thus con- 
verted into xanthin, C;H,N,O,, which substance can 
also be obtained from guanin, C,;H,N,0, and this 
in its turn can be prepared from Peruvian guano; 
both xanthin and guanin are white powders, almost 
insoluble in water. These bodies are curiously 
enough closely related to ‘“‘theobromin,” the active 
ingredient in cocoa and chocolate, and to thein or 
caffein, the substance which endows tea and coffee 
with their well-known action on the nervous system. 
Thus theobromin, which can be extracted from 
cocoa, has the formula C;H,(CH3),N,O,; if this be 
compared with xanthin, C,H,N,O,, it will be seen 
that theobromin is dimethylxanthin, 7.¢e., two atoms 
of the hydrogen in xanthin have been replaced by 
two methyl, (CH3), groups. In caffein or thein the 
replacement has gone further, and this substance, 
C,H(CH,),N,0,, is trimethylxanthin. These bodies 
have accordingly been prepared from xanthin, 
which in its turn can be derived either from uric 
acid or from guanin. So that it is possible that 
the enterprising chemist of the future may prepare 
his “concentrated essence of tea, coffee, and cocoa” 
from Peruvian guano. 

Both theobromin and caffein are crystalline 
powders slightly soluble in water. Coffee-beans 
contain from 4 to 2 per cent. of caffein, tea contains 
14 to 3 per cent.; caffein is poisonous, seven grains 
proving fatal to a cat. 

We will now consider some derivatives of tri- 
valent radicles. The most important of these is 
propenyl, since its hydrate or alcohol, CsH;(HO),, 


is glycerin. As we have previously stated, suet, 
lard, etc., contain fatty acids; they are, in fact, 
salts in which stearic acid, etc., are combined with 
a trivalent radicle propenyl, CsH,;. When these 
fats are boiled for sometime with sodium hydrate, 
NaHO, or caustic potash, KHO, the following de- 
composition occurs (the formula of stearic acid, 
H(C,,H,,0,), is written HSt in order to simplify 
the equation) :— 


(C,H,)Sts + 3NaHO = C;H,(HO), + 3NaS8t, 


2 F ccemmmmndenamnmeanenaagnimiemmensemmemaeaia™ 
Fat. Propenyl hydrate Sodium 
or glycerin. stearate or 
ordinary soap. 


and we get as products a solution of glycerin and 
ordinary soap. In order to separate out the soap, 
a quantity of common salt is thrown into the 
solution, and the soap, being insoluble in salt water, 
floats on the top; this is termed “salting out” the 
soap: ordinary hard soap is sodium stearate, 
palmitate, etc., soft soap is the potassium salt of 
similar acids, and usually contains glycerin ; if hard 
soap is properly made it should contain no glycerin. 
When soap is dissolved in much water, free alkali, 
NaHO or KHO, is liberated ; this considerably 
facilitates the removal of grease, dirt, etc. As to 
the effect of hard water on soap see Vol. III, p. 5. 
If soap be boiled with any of the mineral acids, 
the fatty acids are set free— 


NaSt + HC] = NaC) + HSt. 


If a fat be distilled in a current of superheated 
steam (i.¢e., steam heated above 100° Cent.), it is 
split up into a free fatty acid, which can be 
used in candle-making, and glycerin, which passes 
over with the steam. Glycerin thus obtained is 
purified by redistillation, or by cooling it to a very 
low temperature (0° Cent.), when it crystallises, 
and the liquid impurities can be poured off. 
When pure, it is a viscid liquid having a sweet 
taste; it can be mixed with water in all propor- 
tions; it dissolves many metallic oxides, as lime, 
also lead, copper, and iron oxides. If a bead of 
borax be moistened with glycerin, the boracic acid 
is liberated and the bead gives a green colour to 
the Bunsen flame. Glycerin does not ferment like 
ordinary sugar, it is extensively used for mixing 
with inks to prevent them drying up, for softening 
the skin, glue, etc., but by far the largest quantity 
is used for the manufaeture of nitroglycerin. 

Nitroglycerin, CsH,(NOs),, is a colourless heavy 
oily liquid with a sweet taste, even minute quantities 
produce violent headache, in large quantities it is 
poisonous; the workmen after a time seem to be 
exempt from the headache and other symptoms. 
It is prepared by adding pure glycerin to a cooled 
mixture of sulphuric and strong nitric acids, ‘the 
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whole being constantly mixed; the nitroglycerin 
separates out, being insoluble in the fluid, and is 
finally well washed with water. The manufacture 
is dangerous and requires very great care, 
Nitroglycerin solidifies about 20° Cent.; it ex- 
plodes, when heated or struck, with fearful violence. 
In this country it is absorbed by a peculiar form of 
silicious earth termed “ Kieselguhr,” which consists 
of microscopic shells of pure silica, perforated in 
every direction with minute tubes; this earth 
soaks up the nitroglycerin (like a sponge does 
water), forming a soft powder. In this state it is 
known as “dynamite,” and is much safer to handle 
and easier to transport; dynamite explodes with 
terrible violence if suddenly heated, struck, or 
detonated with a percussion-cap. Both nitro- 
glycerin and dynamite if lighted with a match 
usually burn away without exploding. In other 
countries various materials are used to absorb the 
nitroglycerin, as wood-fibre, sawdust, etc. 


ENGLISH LITERATURE.—I. 


INTRODUCTION. 

THE literature of England is a collection of works 
of art, each one of which should be studied 
separately for the sake of its individual excellence. 
Such a study will develop the taste and judgment, 
and give pleasure in proportion to the capacity 
of the student : it requires only diligence in read- 
ing, and sufficient discernment to appreciate what 
is read. All that a teacher can do to assist is to 
point out what are the works most worthy of study, 
to call attention to some of their more prominent 
beauties, and to acquaint the student with the 
history of their authors. This service we hope to 
render in the course of the following lessons, so far 
as our space permits us. 

But those who would gain the full benefit of the 
study of English literature must regard it from a 
wider point of view. The literature of a country is 
one of the most instructive parts of its history. 
Every thoughtful student of history seeks to know 
not only what men have done, but what they have 
thought and felt. He seeks to know not merely 
the great external events of the period he is study- 
ing—the wars, the revolutions, the religious con- 
troversies, the social struggles—but also the motives 
which influenced men, the extent of their know- 
ledge, their standard of right and wrong, their 
likes and dislikes : in short. he wishes to know not 
men’s acts only, but men themselves; and for this 
he must look chiefly to the literature they have left 
behind them. Every student of English literature, 
then, should endeavour to trace in all the beautiful 


poetry or eloquent prose that he reads “the history 
of the times in which the works he studies were 
written. 

It is not merely that he will find historical facts 
embedded in what he reads, which he might not 
meet with elsewhere, though this is true; but he 
will also often find such facts related by eye- 
witnesses, and, therefore, with all that freshness 
and vividness of description which stimulates the 
imagination and impresses the memory. He will, 
moreover, be able to observe for himself, and at 
first hand. what effect was produced upon men’s 
minds at the time by the great events of history 
with which he is only familiar by the help of 
historians. 

All these things are important. But the connec- 
tion between national history and a national litera- 
ture lies much deeper still; and it is of the utmost 
importance that every student of literature should 
at the outset clearly realise this, Everyone must 
observe that literature in England has not been like 
a river flowing on in a steady and unbroken course ; 
but has ebbed and flowed like the tide, though 
without the regularity of the tide. In the days of 
Edward III., at the close of the fourteenth century, 
there was produced a great mass of literature, of 
which Chaucer’s poems are the most important 
examples, For a century afterwards there is almost 
a total blank. Then began gradually the revival, 
which culminated in the days of Elizabeth and 
James I. in an amount of literary life such as has 
never been seen in England before or since—the 
age of Shakespeare and the great dramatists, of 
Spenser and countless other poets. And the same 
alternation of activity and depression is to be seen 
throughout the whole history of our literature. But 
what it is important for the student to observe is, 
that these changes are not isolated or meaningless 
events. Literary activity is only one of the many 
forms in which an increased mental energy exhibits 
itself, and a period fertile in great books is sure to 
be a period fertile in great deeds and in great 
changes. Thus the age which produced the poetry 
of Chaucer was the same in which the f@udal 
organisation of society was broken up, the same in 
which the national spirit and vigour of England 
displayed itself in the French conquests of 
Edward III, the victories of Cressy and Poitiers ; 
and the same in which Wiclif led the first great 
religious reformation in England, the first rebellion 
against the superstitions of the dark ages and the 
corruptions of the clergy. The century of literary 
dearth that followed was a century of national 
depression, in which the country was de&olated by 
the Wars of the Roses. The Elizabethan era, so 
rich in literary genius, was also the era of the 


ENGLISH LITERATURE. 71 


revival of clAssical learning, of the Reformation, of 
the Spanish wars and the defeat of the Armada, of 
the voyages of Drake and the other great navi- 
gators, and of the first English colonisation of 
America. 

But not only is the amount of literary genius 
shown at different periods seen to be very different ; 
the character and spirit of the works produced 
varies not less, and this diversity is closely con- 
nected with the history of the times. Thus the 
same exuberance of life and energy, seeking a 
vent for itself in every direction, which in the days 
of Elizabeth and her successor sent English sailors 
and adventurers about the world, discovering 
strange lands, fighting—half as lawful warriors, 
half as pirates—on the Spanish main, or colonising 
Virginia, is apparent in all Elizabethan dramatists, 
and above all in Shakespeare. Their characteristics 
are activity ‘of invention, freedom, and variety. The 
same patriotic pride and unity of national spirit 
which was shown when the Armada threatened our 
shores is prominent in the literature of the period. 
It is the very keynote of at least one of Shake- 
speare’s plays, Henry V. But the next generation 
of Englishmen lived in a very different world. 
England was no longer a united nation. The king 
—Charles I—and his people have been alienated 
from one another, the liberties of the nation are at 
stake, the civil war ensues; and the political con- 
test is intensified and embittered by the religious 
differences which are so closely connected with it. 
The day is one in which every man is compelled to 
choose his side in a contest of surpassing im- 
portance; and men do choose their sides, and 
maintain them with rare earnestness and fidelity. 
And how does this change of spirit in men show 
itself in literature? The representative of the 
literature of the age is Milton. Milton in power of 
genius falls behind none of the Elizabethan poets, 
except Shakespeare himself; but in tone and spirit 
his works stand in the strongest contrast to theirs. 
Serionsness of spirit, earnestness of purpose, and 
an intense realisation of the presence of the unseen, 
are tM characteristics of everything he has left us. 
Nor is the change less instructive in the next 
generation. The Commonwealth was followed by 
the-Restoration. The cavalier party became in the 
ascendant, A natural reaction against the extreme 
austerity of puritanism, combined with the evil 
example of a licentious court, produced a tone of 
morality lower than anything that had ever been 
known in England before; and this is immediately 
reproduced in the literature of the day. Dryden 
and the s@hool of comedy writers whom we shall 
have to describe hereafter are its chief representa- 
tives, and they stand in the most marked contrast 


to the writers of the previous generation in the 
entire absence of any serious or earnest purpose, 
and in their gross immorality. > 

Nor is it only the changes and movements taking 
place within our own country which we may see 
thus faithfully reflected in the Mterature of each 
age. The study of literature enlarges our view and 
enables us to watch the influence which one nation 
has exercised upon another, either by means of its” 
living thinkers and writers, or by its older literature. 
Thus we all read, as a matter of history, that at the 
timé of the first great harvest of English literature, 
in the reign of Edward III., the chief impulse to 
literary activity both in England and elsewhere was 
derived from Italy, for in that country there had 
but shortly before been produced the great works 
of Dante, Boccaccio, and Petrarch. But the extent 
of this influence can only be appreciated by reading 
Chaucer’s poems, and observing how he—really one 
of the most original of poets—is indebted for his 
stories, for his metres, and to a large extent for his 
style, to Italian models. ‘This our readers will see 
more fully when we come to treat of Chaucer's 
poems in detail. In the same way we read of the 
great effect produced in England, as elsewhere, 
during the Elizabethan era, by the revival of 
classical learning, through study of the originals by 
the few, through the medium of translations with 
the many. There is no way in which this influence 
can be more fully realised than by observing how 
a man like Shakespeare, who had “small Latin and 
less Greek,” was affected by it. Play after play, as 
Julius Ceasar, and Antony and Cleopatra, is taken 
from classical sources; and in each he shows not 
only that he can follow the narrative as he read it, 
probably in translation, but that he had largely 
entered into the spirit and feeling of the time. 

We have said enough to show that the student of 
English literature has the opportunity of reading 
English history in the fullest, best, and most 
reliable way, for he is enabled to get a step nearer 
to the men with whose history he is dealing than 
he can do by any other method. But the advan- 
tage of keeping the connection between literature 
and history always in view is not entirely on the 
side of history. We have said that the various 
books which go to make up the total of English 
literature may be studied as isolated works of art, 
and may be so studied with both pleasure and 
profit. No man, for instance, could read Hamlet 
without enjoyment, whether he knows anything of 
Shakespeare and his times or not. But the pleasure 
we receive and the benefit we derive from a great 
work is in proportion as we understand the author's 
meaning ; and we understand his meaning in pro- 
portion as we are able by an effort of imagination 
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to put ourselves in his place, to see things as he 
saw them, to judge them as he judged them, and 
above all to remember that the knowledge that we 
in the present day possess, and the sentiments by 
which our actions . 
and thoughts are 
guided, are 
greatly in ad- 
vance of those of 
our forefathers. 
And we shall be 
able to do this to 
a very small ex- 
tent indeed if we 
are not fully ac- 
quainted with the 
circumstances 
under which he 
wrote and the 
influences by 
which he was 
surrounded. For 
all reasons there- 
fore, we would 
impress upon our 
readers the im- 
portance, when 
reading any Eng- 
lish author, of 
doing so with as 
full a knowledge 
as they can ob- 
tain of his char- 
acter, his history, 
and his times. 
But in order 
that English lit- 
erature may be 
studied in the 
manner and from 
the point of view 
which we advise, 
it is necessary 
that the student. 
when he enters 
upon the study of 
any work, should have the means of at once assign- 
ing to it its proper date in the catalogue of literature. 
This he cannot do without having the history of our 
literature, at least in its broader features, mapped 
out in his mind, knowing the sequence of the great 
writers, and their connection with one another, and 
the characteristics of each literary period. Such a 
knowledge is the more easily attained, because our 
literature easily and naturally divides itself into 
several well-marked periods, corresponding very 
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closely to the most important stages“in our po- 
litical history. The object of the following lessons 
will be to enable students of English literature 
to acquire this knowledge, so necessary for a 
thoroughly use- 
ful system of 
reading, as well 
as to direot their 
choice of books, 
and to give them 
such assistance 
as may be pos- 
sible in under- 
standing and ap- 
preciating what 
they read. 

In laying out 
the outline of a 
history of Eng- 
lish _ literature, 
the first thing 
to be determined 
is the point from 


which to date 
its §commence- 
ment. And as 


to this there is. 
we think, little 
room for hesita- 
tion. English 
literature, for 
the purposes of 
the ordinary stu- 
dent, begins 
with the age of 
Chaucer, the lat- 
ter half of the 
fourteenth cen- 
tury, the reign 
of Edward III. 
Before that time 
there had been 
many works writ- 
ten in England, 
and in different 
languages, but it 
could not be said that there was any literature 
addressing itself to the whole people of England, 
or written in a language which was that of the 
whole people. 

The population of England had been recruited 
from many sources. (See Historic Sketches, No. I.) 
The oldest inhabitants of the island of whom history 
gives us any account were of Celtic blo@d, akin to 
the Celts of Ireland and the Highlanders of Scot- 
land, but much more nearly akin to those who 
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still, to a great extent, people Wales and Cornwall. 
They fell under the yoke of the Roman Empire, 
and for five hundred years Roman institutions and 
Roman civilisation prevailed in the country. The 
Romans abandoned their occupation of Britain in 
the middle of the fifth century, but they did not 
leave the Britons to the enjoyment of peace or 
security. Immediately after, if not before, the de- 
parture of the Romans, a dangerous friend, soon to 
become a formidable enemy, had appeared on the 
coasts of Britain. The Saxons, a people from the 
banks of the Elbe and the shores of the German 
Ocean, had commenced their long series of inva- 
sions. The history of the struggle between the 
Saxons and the Britons is lost in obscurity, but it 
ended in the complete subjugation of Britain under 
the Saxon dominion; and some form of their 
language—a language of the German stock, and 
the parent of our modern English—has ever since 
been the language of the great bulk of the in- 
habitants of this island. The Danes were the next 
invaders; but though they established their do- 
minion for long, and although their tongue no doubt 
materially modified the dialect of those parts of 
England with which they had most to do, the 
language of the country remained substantially un- 
changed ; and it may be said that at the date of 
the Norman Conquest, with the exception of the 
Celtic-speaking districts, which we need not here 
consider, the language of England was one, and 
that was Anglo-Saxon (or First-English). 

But the Norman Conquest brought a great change. 
The Normans, or Northmen, who invaded and con- 
quered England under William of Normandy, were 
a Scandinavian race, nearly akin to the Danes; but 
during their long abode in the province of Nor- 
mandy they had abandoned their original tongue, 
and adopted the language of those they had van- 
quished ; and French was the language which they 
carried with them into England. From this time 
onward there were two spoken languages in England 
—the Norman-French of the court and the feudal 
castles, and the Saxon of the mass of the people. 
Each of these languages had its writers, books 
intended for the nobles being written for the most 
part in French, those intended for the people in 
Saxon. But there wasalso a third kind of literature 
in this country. In the monasteries, which were 
scattered over all parts of the country, chroniclers 
and religious writers used Latin as their literary 
tongue. 

We have spoken of the Saxon tongue as the parent 
of our modern English, and we have just spoken of 
the Saxon literature which preceded the period:at 
which the history of English literature properly 
begins. And it may therefore be asked why we 


arbitrarily select a particular point of time after 
which we say the literature was English, while 
what went before was not? In answer to this, we 
say that we do not draw the line at the point at. 
which we have drawn it on the ground of any sudden 
or marked change in the language, though the lan- 
guage did undergo much modification at the very 
period in question ; but for the reason we have given 
above, that the Saxon or English literature before 
Chaucer’s day was not the literature of the whole 
English nation, but of the English-speaking portion 
of the nation: in his time it became that of the 
nation. The changes by which the language of the 
first Saxon invaders has in the course of centuries 
been transformed into the English of our day have 
been very gradual; and there is no one point of 
time at which it can be said that Anglo-Saxon 
became English. But in order to make more clear 
what we shall say in future lessons, it is well that 
our readers should be acquainted with the several 
stages into which the progress of the language 
is most conveniently divided. It must be re- 
membered, however, that these divisions are not 
always very clearly marked, and are not given in 
quite the same way by all authorities. The lan- 
guage was Anglo-Saxon down to about the middle 
of the twelfth century; and the name Transition 
English is given to it for the next hundred years, 
down to the middle of the thirteenth century. 
From that time until the end of the fourteenth 
century it is called Old English. Then the name 
of Middle English is applied to the English in 
use down to the reign of Elizabeth; and after 
that period the language may be called Modern 
English. 

In our next lesson we shall give a brief account 
of the remains which have come down to us of 
those various forms of literature—Anglo-Saxon, 
Norman-French, and Latin—previous to the date 
at which we commence the history of English 
literature proper. 

But by the days of Edward III. the English 
language had completely supplanted, while it partly 
absorbed, the French of the Norman nobles, and 
had become the language of the whole nation. And 
that period, the age of Chaucer, is our first period 
in the history of English literature. 

The second period extends from the death of 
Chaucer over a space of about a hundred years, 
down to the time of the first revival of literary 
energy under the Tudor sovereigns. 

The third period extends from the first revival of 
literature, at the period we have mentioned, through 
the reigns of Elizabeth and James I., and includes 
within it the most brilliant portion of our literary 
history. 
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The fourth period is that which includes the 
reign of Charles I., the Civil War, and the Com- 
monwealth. 

The fifth period is that of the Restoration, be- 
ginning with that event, and extending down to the 
Revolution of 1688. 

The sixth period extends from the Revolution, 
through the reign of Queen Anne and the earlier 
portion of those of the Georges, and includes what 
has been habitually called the Augustan age of 
English literature, or the age of the correct school. 

The seventh period is that which is intermediate 
between the last-mentioned and the great revival of 
romantic literature at the end of the eighteenth 
century. 

The eighth period is that of the revival of the 
romantic school of literature, which began in the 
reign of George III., under the impulse of the same 
intellectual movement which immediately preceded 
the great French Revolution, the period to which 
belong Scott, Byron, and Shelley, and which may 
be said scarcely yet to have come to an end. 

In the following course of lessons we shall treat 
af these periods in order, and of the principal writers 
belonging to each of them, examining as fully as 
we can the most important works of these writers. 


RO Ee NES 


GREEK.—VIII. 


{Continued from p. 15.] 


THE SECOND DECLENSION CONTRACTED. 
A DEVIATION from the usual form of the Second 
Declension may here claim the student’s atten- 
tion. 

A few substantives in which an o or an e stands 
before the case-endings undergo contraction. For 
the principles which regulate contraction, the stu- 
dent must refer to lesson I., Vol. V., p.22, He should 
learn both the uncontracted and the contracted 
forms, first horizontally, as wAdos, wAots; wAdou, 
mov, etc.; then perpendicularly, as wAdos, wAdou, 
x\déy, uncontracted; and wAots, wAov, wAg, Con- 
tracted. Thus are declined 4 wAdos, a sailing or 
voyage; & weplxroos, & sailing round or circum- 
savigation ; and rd éeréoyv, a bone. 


EXAMPLES OF CONTRACTED NOUNS (SECOND 


DECLENSION ). 
Singular. 

Uncon- Con- Uncon- Con. Uncon- Con- 

tracted. tracted.| tracted, tracted. | tracted. tracted. 
Nom. wAdos wAois. | weplrAoos smepimaous. | dbardov doroir. 
Gen.  wAdov “wAov. | wepirdcov mepimdod. | dareov dood. 
Dat. wAdp wag. | wepimdd@ mepitag. | dorée sory. 
Ace. wAdo» wAoiv. | wepitrAooy wepixAouy. | dotdoy barovy. 
Voc. wade wdot. | wepiwAoe mepim\ov. | dardov darouv. 


EDUCATOR. 
Plural. 
N.V.  wAdoe «At. =| wepirAco. mepimAa. | dorda vora. 
Gen. wAswy wAdy. | trepirAdwy mepirdwy. | doréwy oarwr. 
Dat. wAcdors Aots. | weperrAdous meptwAois. | ardots daTots. 
Acc.  mddove wAovs. | repimAcous mepirAors. | Loréa Lora. 
Dual. 
N.A.V. wrAcw =wdAw. | wmepitAdw mepirAw, | dorew dou, 
G.D. Acow mAoty. | reperAdoww meperroiy, | doréow vorory. 





After this manner decline the multiplicative 
adjective ending in -dos (-ovs), -én (-f), -dov (-oby), 
aS GwrAoUs, anAy, awAdotry, single or simple; also, 
adjectives of two terminations in -dus (-ovs) and 
-dov (-odv). formed from the substantive ydos (vous), 
the mind, as 6, 4 ebvods, rd ebvody, well-minded (that 
is, well-disposed) ; and from the substantive wAdos 
(wAous), AS 6, 7 EURAOUS, TH EVURAODY, TOYaAYINg sUCCess- 
Sully ; and adjectives ending in -eos, and denoting 
that of which a thing is made, as xpieos (xpucois), 
xpvoea (xpven), xpvceov (xpvcoiv), golden. 

Remember that in the neuter plural, and in all 
cases after a vowel or p, -ea is contracted into -a: 
C.Y.— 

dpyup-eos (apyupois), apyup-éa (apyupa), apyup-dov 

(apyupody), of silver. 

The rules for contraction given above (Vol. V., 
p. 22) must be carefully studied, especially those 
applying to contracted adjectives. 

Note ,also that—whatever the accent is on the 
uncontracted form—the contracted syllable is 
always accented circumflex, except in the nomina- 
tive, accusative, and vocative masculine and neuter 
of the dual. 


EXAMPLES OF CONTRACTED ADJECTIVES (SECOND 





DECLENSION). 
Singular. 
o n To 6 v) Td 

N.V.  xpucovs xpvoy xpucotw. | amAots amAn  amdoor. 
Gen. xpucov xpvons xpvoor. amAOU amAys armadov. 
Dat. xpvow x xpvon xpvew. arkw ardy amg. 
Acct. xpvoodv xpvoqy xpvooiv. | amAoiy amAny amAodv. 

Plural. 
N.V.  xpvoot xpveat yxpvoa. | amdot amdat asda, 
Gen. xpuewy xpvowv xpvowyr. | anAwy amluv amv. 
Dat. xpvoots xpveais xpveois. | amdots amdats armAois. 
Acc. xpugots xpveas xpvoa. anAovs amAdg ama. 

Dual, 

N.A.V. xpvow 3 =—s_ xpvoa—Ss xpvorw. amAw amaAa  amrdrd. 
G.D. xpucoww xpucaiy xpycoty. | andoty amAaty araAoir. 
VOCABULARY. 

“ASnAos, -oyv, unknown. Afjdos, -n, -ov, known, 


evident, clear. 
"Exxadbere, I uncover. 
"Emicoupl(w, I lighten. 
*Ep{(w, I contend, I am in 

strife with someone. 


"AANGea, -as, 7, truth. 

*Avous, -ovy (a, not, and 
yéos), unintelligent, 
senseless. 

“Apros, -ou, 6, bread. 


Evyots, -dy, well-dis- 
posed, benevolent. 

Gepdwrava, -ns, 7, a female 
servant. 

Kal—«al, both—and. 

Kdveoy (-ov), -ov, Td, a 
small basket. 

Kdrowrpoy, -ov, 7d, a 
mirror. 

KdweAAoyp, -ov, 7d, 0 goblet. 

Aéyw, I say, I name. 

Nois, -ov, 6, the undcer- 
standing, the mind, 
the soul. 

"OAlyos, -n, -ov, few. 

’Opyf, -fis, 4, anger. 
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’Opdorns, -ov, 6, Orestes. 

“OxAos, -ov, 6, & multi- 
tude, crowd. 

Tipoopépw, I carry, I bring 
to. 

Zuy, with. 

Teyéa, -as, 7, Tegea, a city 
in Arcadia. 

Téxvoy, -ov, To, & child. 

"¥mrvos, -ov, 6, Sleep. 

Xadwés, -ov, 4, a bridle, 
rein. 

XdAkeos, -€a, -eov, brazen, 
made of brass. 

Wux4 (English Psyche), 
-fis, 7, the soul. 


EXERCISE 47. 

Translate into English :— 

1. Adyos xdrowrpiy éots tov vov. 2. Toy vor 
fxovew of kvOpwro: Siddoxadov. 3. Toy evvoiv pidrov 
Gepdweve. 4. OF ayaGol ldo: mordy vow Exouct. 
5. ‘O wAots eorw &SnAos Tois vavras. 6. iv vg 
tov Blov &ye. 7. ‘O UxAos ob Kye: voiv. 8. My 
Zpile rots dvOpdrors. 9. Ot &yaBol rots, ayabois evvot 
cio. 10. ’Opéyou glawy eivav. 11. Ta ’Opéorov 
cord év Teyég fv. 12. Al Oepdxaivar ey Kavois roy 
Eprov xporpépovorv. 13. Of Beol wad Kaddv Kal Kaxdy 
wAoby rois vavrais wapéxovow. 14. Wuxis xadiwds 
d&vOpdros 5 vous dori. 15. MoAAdues 4 opyh avOpuxwy 
Tov voov exxadurre:. 16. ‘AwAous dor 6 ris GAnGeias 
Adyos. 17. Adyos evvois émixovplte: Avwny. 18. Td 
xvweddAdy éotivy dpyupody. 19. ‘O Odvaros Adyerau 
XadrKovs Urvos. 

EXERCISE 48. 
| Translate into Greek :— 

1. The understanding is a teacher to men. 2. 
The well-disposed friend is honoured (depawevw). 
3. Well-disposed friends are honoured. 4. To the 
well-disposed are many friends (that is, the well- 
disposed have many friends). 5. Abstain from the 
senseless. 6. Strive after benevolent friends. 7. 
Bring the bread in a basket. 8. Avoid senseless 
youths. 9. Senseless youths are avoided. 10. The 
goblet is golden. 11. Silver goblets are beautiful. 
12. Pass life with understanding. 13. Contend ye 
not with the senseless. 


Remark that, as a general rule, the subject (or 
what is commonly called the nominative) has the 
article, the predicate being without it. Thus, if, as 
in the last Greek sentence, you meet with a sentence 
having two nouns connected by the verb elvai, 
take first (that is, take as the subject) that which 
has the article before it, as :— 


Subject. Predicate. 
6 Odvaros Adyaras XaArots Servos. 
Death is called a brazen sleep. 


COMPARISON OF ADJECTIVES. 

Superlative (Latin super, above, beyond, and latus, 
carried) is in grammar applied to adjectives when 
they are in that form which signifies the greatest 
degree or amount of the quality described by them. 
As in Latin and English, the superlative in Greek 
denotes either the highest degree of a quality, or a 
very high degree. The degree below, or an inferior 
degree of the quality, is called the comparatire ; 
and the simple state of the adjective is named the 
positive. For example, sweet is the positive, sweet-er 
the comparative, and syvect-est the superlative. 

The Greek language has two forms of comparison. 
The first, and by far the most common, is to add to 
the stem of the positive -repos, -repa, -repoy for the 
comparative, and -raros, -rarn, -raroy for the super- 
lative ; and the second has the endings for the com- 
parative -iwy, -iov or -wy, -ov, and for the superlative 
-\oT0S, -torn, -torov. ‘This second form is found with 
very few words, but they are words in very general use. 

In some words which take the form -repos, etc., 
the stem is first modified in the manner explained 
hereafter. 

Instead of these ordinary forms, the comparative 
may be indicated by ua@AdAoy, more, and the super- 
lative by uddAiora, most, put before the adjective. 
But the regular forms should generally be used 
when they exist. They may be grouped under 
the two main forms, as follows :— 


I. THE First Form. 


MASC. FEM. NEUT, 
Comparative, -Tepos -TepG -TEepov. 
Superlative.  -traros -TaTn -TAToy. 


Most of the adjectives of this class simply add 
the forms of comparison to the stem. But in 
stems ending in omicron (-o), the vowel is length- 
ened to omega (-w) when the preceding syllable of 
the stem is short: e.g.— 

(a) -O stems :— 

Positive. Slem. Comparative. Superlative, 
Kovos, light.  (soipo-) Kxoupd-repos. novdd-raros. 
loxipés, strong. (loxipo-) irxipd-repos. loxipd-ratos. 


Aerrés, thin. (Aérro-) Aewrd-repos. Aewrd-rarTos. 
codds, wise. (cdpo-) copd-repos. copw-raros. 
éxipds, secure. (éxipo-) dxipd-repos. dxipw-raros. 


Contracted words in -eos, -ots, undergo contrac- 
tions also in the comparative and superlative: e.g.— 


Uneontracted. Contracted, 
Pos. wopup-eos, purple. woppup-ois. 
Comp. ‘Topup-ed-repos. woppup-w-Tepos. 
Super, soppup-edb-raros. woppup-@-Taror. 
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The ensuing four adjectives in -aos (stem ato-) 
—namely, yepads, old; wadaids, of old, ancient ; 
wepasos, belonging to the uther side (of the river); 
oxoAaws, idle—appear to drop the final o of the 
stem: 6.9.— 

Positive. 

vyepads. 


Superlative, 
yepal-raros. 


Stem. Comparative. 
(yepaso-) -yepal-repos. 
(Note that laos, dear, commonly has in the 
comparative maadov gidos, and in the superlative 
olAraros.) 

The following adjectives in -os—namely, eb8:os, 
Jair (weather); fovxos [6 and 4], quiet ; Yoos, like ; 
wapanAhotos, similar; bpOpios, early (in the morning); 
tyios, late ; xpqgos, in the dawn—appear to change 
the o of the stem into a, so that the comparative 
and superlative exactly correspond to the forms of 
the preceding: as— 

Positive. Stem. Compurative. 
pécos, middle. (yeco-) pecal-repos. 


(b) -T, -N, -P, -% stems :— 


Superlative. 
mecal-raros. 


Positive. Stem. Comparative. Superlative. 
yAukus, sweet. (yAuKu-) yAuKU-Tepos. ‘yAuKU-TaTOS. 
péAas, black. (uedav-) pedAdy-repos. pmedAdy-raros. 
udxap, blessed. (uaxap-) paxdp-repos. paxdp-raros. 


(4aAnbes-) dAnbéa-repos. &Anbéa-raros. 
(xeves-) wevég-rTepos. mwevéa-rTaros. 


&AnOhs, true. 
wevhs, POOr. 
(c) Stems in -ON (and a few others) appear to 
add -es (-s) to the stem: ¢.9., ebSaluwy (stem -or), 
Jortunate, happy; &prat, rapacious. Thus :— 


Positive Stem. Comparative. Superlative. 
eveaipwy. (evdatuor-) evdatpor-éo-repos. evdamov-do-raros, 
apraf. (apray-) apray-io-repos. apmay-io-raTos. 


The adjectives in -e:s, -ev, whose stem ends in 
-yr, append the terminations -repos and -raros 
immediately to the stem; but in the coming to- 
gether of two 7's, the first changes into ¢, whereon 
the foregoing » is dropped :— 
Positive. Stem. Comparative. 
xapieg, (xaptevr-) [xapidvr-repos] 

graceful, [xapidv-repos } 

So, also, two adjectives in -os (namely, éppwuévos, 
strong, and &xparos, unmiwed) append the connect- 
ing syllable eo to the stem: as, éppapev-dc-repos, 
eppwper-do-raros; axpar-éo-repos, axpar-éc-raros. So 
alBotos, -a, -oy, modest, has in the superlative aigo:- 
¢o-raros. 

The following four adjectives in -os (namely, 
Addos, talkative ; povdpayos, eating alone; dvdparyos, 
fond of good eating; and wxra&xos, poor, begging) 
change o into io: as, AdA-os, Aad-lo-repos, Aad-lo- 
TATOS. 

So contracted adjectives of two terminations 
change the o of the stem, into ec: ¢9., ebvdos, 
evveis, well-disposed, stem ebvoo-, comparative 


Superlative. 


Xapiéo-repos. xapide-7aros. 


elvo-éo-repos = eivoborepos, superlative edvo-dr-raros 
= ebvotetaros. 

Adjectives in -ys (gen. -ov), after dropping the 
ns, take the connecting syllable io, as :— 


Positive. 
KAdrr-ns, thievish. 


Superlative. 
KAent-lo-raros. 


Comparative. 
KAent-ls-repos. 


So also one in -ns of the third declension-— 
namely, Wevdhs, -és (gen. -éos, -vvs), false—makes 
Wevdlorepos, yevdloraros. 


VOCABULARY. 
*AydAAw, I adorn; in the 
middle voice with the 
dative, I am proud of. 
Aiperds, -h, -ov, chosen. 
"Aptorel8ns, -ov, 6, Aris- 
tides. 
Biaos, -a, -ov, Violent. 
Alxaios, -a, -ov, just. 
"E@vos, -ous, 7d, @ people, 
nation. 
“Iv8os, -ov, 6, Indian. 
KadAlas, -ov, 6, Callias 
(a proper name). 
Kunawy, -wros, 6, Cyclops. 


Aaredaiudvios, -ov, 6, & 
Lacedsemonian. 
Noul(w (vouos), I think, 
I hold as customary. 
Ovdels, -évos, no one; 
ovdéy, nothing. 
Tarps, -l80s, 7, 
mother country. 
Liwwrh, -7s, 7, silence. 
Zrapriarikds,  -f, 
Spartan. 
Tiuios, -a, -ov, honoured, 
esteemed, valuable. 
Xphoeuos, -n, -ov, useful. 


one’s 


-éy, 


The English adverb of comparison than is 
represented by # (Latin guam), with the same 
case after as before it; thus, the son is wiser 
than the father, is in Greek 6 vids copérepds eoriv 
9 6 marhp. Another form of comparison is to 
omit the # and to put the second noun in the 
genitive, as 6 vids copwrepos row matpds éoriy. 

EXERCISE 49. 

Translate into English :— 

1. *Apioreldns wrwxloraros hv, GAAd Simacdraros. 
2. Of KucAwmes Biacore~ot Foav. 3. KadAlas rAovoiw- 
taros hy ‘A@nvalwy. 4. Oddty ows dors xpnoimw- 
tepov. 5. Xiyh wor’ dorlv alperwrdpa Adyov. 6. 
Ovsdy err coplas rimsdrepovy. 7. Zopla mwAovrov 
Kripa Timmrepdy dori. 8. ‘H Aaredaimovlwy Slaura 
hv awdovordrn. 9. Of yepairepo: tais Tov véwy Tipais 
aydAAovra:. 10. ‘H warpls rots dv@pmros piardrn 
éorly, 11. Of “IvS0: wadalraroy vos voul Gvras. 
12. 72 waides, lore jovxairaro. 13. Of Yrapria- 
wikol veavla: éppwuerdorepo: foay trav ’Anvalwy. 
14. MoAAol ray xeA8dvmv eiol Aadlorepo. 16. Of 
SovAot worAAdaus Wevsloraro: Kal KAerriorarol eloiy. 


EXERCISE 50. 

Translate into Greek :— 

1. The father is wiser than the son. 2. The 
mother is more talkative than the daughter. 3. 
Virtue is a most valuable possession. # Socrates 
was the wisest Athenian. 5. The Athenians were 
wiser than the Lacedreemonians. 6. No one of the 
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ancient Greeks was wiser than Aristides. 7. Men 
are quieter than boys. 8. The Lacedzmonians were 
very strong. 9. Swallows are very chattering. 10. 
The raven is very thievish. 11. Socrates’ manner 
of life was very simple. 
Compounds of xydpis interpose w, as :— 

Positive, éxixapis, -1. (Gen. ém:xdpit-os, pleasing.) 
Compar. éxixapir-d-repos. Superl. éxiyapir-é-raros. 


VOCABULARY. 


Alryn, -ns, 9, Autna. 
Ala, suddenly. 
"Acbevhs, -és, powerless, 


Mecdérns, -nros, %, the 
middle, moderation. 
Ndnua, -&ros, 7d,a thought 


weak, (something in the vois, 
"Aruxla, -as, 4, misfor- mind). 

tune. ’Op0ds, -f, -dv, straight, 
Agpodsirn, -ns,7,Aphrodite _—_—right. 

(Venus). ‘Opuh, -Hs, fh, impulse, 
Baus, -e1a, -v, deep. eagerness, zeal. 
Bapus, -e.a, -v, heavy, Ov8é, nor, not even. 

burdensome. Tapépxouai, I pass by. 


*Evyeparhs, -es, self-con- 
trolled, abstinent. 

EvceBhs, -es, pious. 

Etyapis, -« (gen. -iros), 
attractive. 

“HBn, -ns, 7, youth. 

Kpitias, -ov, 6, Critias. 


IIpéoBus, 6 [the only cases 
besides the nominative 
are accusative mpéoBuy 
and vocative xpdoBvu; 
in the plural, rpéoBes ], 
old, an old man. 

"Ads, -era, -v, swift. 


EXERCISE 51. 


Translate into English :— 

1. Alwa, &s vénua, twapépxera: #Bn, 088 treav Spud 
yiyvera: taxutépa. 2. Td yipas Baptrepdv dar Alryns. 
3. ‘O Odvaros rgy Baburdry Uxvw mapardnowrards 
éorw. 4, Of véoi Trois Trav mpecButépwy éralvois xalp- 
ovow. 5. birlas binalas ariols eorw dopadreotdrn. 
6. ‘H peadryns ev miow aopareortépa éoriv. 7. Of 
yépovres dcbeveorepol cit Trav véewv. 8. BovAjs opbijs 
obdév dativ dopardorepov. 9. Of ndpaxes werdyrarol 
elow. 10. Swapdrns eyxparéoraros iy kal cwppovéd- 
waros. 11. ’Ey rais &ruxlais wodAdKis of &v@pwror 
cwppoverrepol elow } év rais ebruxias. 12. Kperlas 
qv aprayloraros. 13. Appodirn iy xaptectarn waco 


Ged. 
EXERCISE 52. 

Translate into Greek :— 

1, Old age is very burdensome. 2. Nothing is 
swifter than thought. 3. Moderation is the safest. 
4. No bird is blacker than the raven. 5. The boy 
is swift, the man is swifter, the horse is swiftest. 
6. Youth is more attractive than old age. 7. The 
Ethiopians arc very black. 8. No one of the 
Athenians was more self-controlled than Socrates. 
9. Critf&’s was more given to plunder than Alex- 
ander. 10. Nothing is more pleasing than beautiful 
flowers. 


" valour of the heroes. 


KEY TO EXERCISES 


Ex. 85.—1. The fishes rise up out of the river. 2. The 
hunters catch wild boars. 3. All were like corpses. 4. God 
rules our souls, 5. The vine brings forth grapes. 6. The 
earth brings forth ears of corn and grapes. 7. The mice 
fought once with the frogs, 8. The mice are caught in traps. 
9. The Syrians worship fishes as gods. 10, We catch fishes 
with a hook. 


Ex. 86.—1. 'Ayxiorpacs aypevoney rods ixOig. 2 Of ixver 
aypavovrat ayxiorpors. 8. ‘O Onpevris dvedpeviac rods dyplous evac. 
4. Oi Bérpveg wai of ocrayuds ict xadol. 5. “Apredos déper 
Bérpvas. 6. Tots Barpdxors wore Fv dyn mpds rove pas. 7. 
TIpooBAdropuev rovs véxvas. 8. 'H yh dépes wodAds aduwdAovs. 


Ex. 87.—), Wantonness produces outrage. 2 Many are 
our comrades in eating and drinking, but few in a good work. 
8. Wealth sets men free from scarcity and want. 4. Follow 
your nature. 5. The passions of the body produce wars, and 
insurrections, and battles. 6, The magiatrates are the guar- 
dians of the laws in a city. 7. O citizens, keep away from 
seditions. 8. O.men, desire good deeds. 9. The natures of 
men differ. 10. Many evils spring from arrogance. 11. The 
gifts of a had man bring no gain. 12. Character and wealth 
without wisdom are not safe possessions, 18. The fruits of 
the fig-treo are sweet. 14, The possessions of virtue alone are 
secure. 15. Many cities have walls. 16. The towers of the 
city are strong. 17. The towers are an ornament to the city. 


Ex, 38.—1. ‘O wAotros Aves oravy. 2. "Hutv eios diror év 
move Kai Bpwoe, addr’ ovK év Tots Kaxots. 8. 'Ev tH wore 6 
BaowArevs cote Pidak rwv vouwy. 4. Widov, & vaavla, rois dy 
Tédea. 5. °O mat, dpdyou tay Kad@v, 6, Krijows ris aperys éore 
Mom BeBaia. 7. Te dora eiot wodAot mipyo. 8. 'Ayadoi 
vonor ddpovow tinny ry arre. 9. °Erov ry pice. 10. Oi 
TrpuTwrat udxovTa: emi TH owmplg THs WoAews. 11. °D wodALTa, 
pevye ordocy, 


Ex. 39.—1. Kings have a oare for their subjects. 2. The 
flock follows its shepherd. 8. Hector is slaughtered by 
Achilles, 4. The priests sacrifice oxen to the gods. 5. Cyrus 
was the son of good parents. 6. The ungrateful dishonour 
their parents. 7. My son, obey your parents. 8. Tele- 
machus was the son of Ulysses. 9 Be willing to honour 
your parents before everything. 10. The idle tales of old 
women wear away (weary) the ears. 11. You rule gloriously, 
O king. 12. Old women are very talkative. 18, Shepherds 
drive the flock of cattle to pasture. 14. Homer likens the 
eyes of Juno to those of an ox. 15, Patroclus was the friend 
of Achilles. 16. We admire Cyrus, the king of the Persians, 
because of his virtue as well as his wisdom. 


Ex. 40.—1. Ai ayéAot émovrac rp vowet. 2. 'O dvaf exe 
émpéAcay Tov modirov. 3. Ta ta reipetac Anp~ TwY ypawr. 
4. ‘H ypais date moAvAoyos. 5. ‘O morph aye thy aydany Tay 
Booy mpos thy wed. 6. Béeg Qvovras Trois Beois Uwh Tw iepdeoy. 
7. Ot yovets ordpyovrat Urb ray Téxvwv. 8. 'AyaSou éors moiudvos 
exer émipédccay Trav a-yeAwy. 


Ex. 41.—1. Homer sings of many heroes. 2. We admire the 
3. The slaves lead a sad life. 4. The 
garden of the uncle is fine. 5. O child, be desiroun of modesty. 
6. Modesty follows good men. 7. We admire Lysias for his 
perstiasiveness and grace. 8. Reverence is implied in modesty. 
9. Do not look at the face of Gorgon. 10. O Echo, often thou 
deceivost men. 11. All men aim at prosperity. 12. It is be- 
coming for a child and a young man to be modest. 13. Clioand 
Erato are muses. 


Ex. 42.—1. "Opnpos qgda ’AxcAAn ray Fpwa. 2. 'AxiAdAads d 
fpws gderat Yo ‘Onypov. 8. 'H aperh rod Fpwds dort Oaupacry. 
4, Cavudgoner thy aperhy ray Apwowy. 5. Tots Suwoly dare Bios 
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Avwnpds. “6. Tlarpwi dort xyros kadds. 7, Tldvres xaipover ty 
eveoroi. 8. @avpage, & wat, pera Tis alsois Ta mpaypata TwY 
ayeOwry, 9. "Hot rodAdacs pevddueta, 


Ex. 48.—1. Women rejoice in ornainent. 2. The Greeks 
worship Zeus, and Poseidon, and Apollo, and other gods, 
8. Modesty becomes women, 4. The dogs guard the house. 
6. The pilot directs the ship. 6. The droppings of water 
make the rock hollow. 7. It is a wotman's duty to watch 
her home. 8. It is the part of a good wife to keep house. 
9. The dice of Jove ulways throw luckily. 10. Dogs afford 
men aid‘and pleasure. 11, The evidence of witnesses is often 
unrellable. 12. Carry, ny child, the key of the chest. 18. 
O Zeus, receive the prayers of the unfortunate man. 14. 
Castor and Pollux were the saviours of ships. 15. Silence 
brings honour to every woman. 16. The thiopians have 
dark hair. 17, Lady, keep safe your house. 18. We comb our 
hair with acomb. 19, AAcus keeps the keys of Hades. 


Ex. 44.—1. Koopos mpemee ry yovaimt, 2. “Epyoy éori 
yuvacnwy gvdarrey Thy oixiay, 3. epovar KAeis THs OiKLas. 
4. KaAeides rhs oixtas dépovra tH pnrpe. 5. Tois 'A@nvasoes 
Hoay moddal vies. 6. Act foav modAAol vey. 7. Oi ixOves 
avaxurrovo.y éx Tov bdaros. 8. ‘O xuBepyyntns iBuver Thy vavv. 
9. ‘H vais iPiverac md rou xuBepyyrov. 10. SeBerg Ata Kai 
“ArroAAw. 


Ex, 45.—1. To drink much wine is an evil. 2. Kings have 
large revenues. 8. In Eyypt is abundance of corn, 4. The 
sea is great. 5, Creesus had great wealth. 6. From a slight 
joy often arises great anguish. 7. To gentle words we yield 
With pleasure. 8. The great gifts of fortune bring terror. 9. 
The tempers of many men are gentle. 10 Toil is a great aid to 
virtue. 11. Children love gentle fathers and gentle mothers. 
12, Keep up an acquaintance (have intercourse) with gentle- 
hearted men. 138. The women are gentle 14. The majority 
of mankind call Alexander, King of Macedonia, Great. 


Ex. 46,—1. 'Améxouv moAdov owov, 2. Oi Kaxoi xalpovar 
WOAAW oinp. 3. IloAvS olvos BAatre rovs avOpwirovs. 4. Tots 
Barireioty cigs peydAa mpogoda. 5. ‘H mpomodos twv BactAdwy 
€or meyddn. 6. Atyumros exec roddy aitoy. 7. MoAAots eore 
Wore tAOVTOS, OAryos Se vols, 8. 'OpeyerOe mpacwr eBéwr. 9. 
Ta «6y rev yuvakwy dott mpaca. 10. KaAdos éori mpadéor 
Ber, 11. 'AAdg~avdpos, © Tav Maxedovwy BaciAevs, roAAaxcs 
Meyas mpomayopeverat. 


SKETCHING FROM NATURE—II. 


[Continued from p. 20.) 


POINT OF SIGHT. 
Iv is not a difficult matter to determine precisely 
where the point of sight is to be found. If the 
pupil will do as we recommended in the last lesson 
—that is, hold his pencil between his eye and one 


of the upper retiring lines, say the eaves, so that. 


the line of the eaves shall coincide with, or be 
made apparently to lie upon the length of the 
pencil, and when thus placed, carry his eye down- 
wards along the pencil until it comes to the line 
of sight—he will find the pencil directed to the 
point opposite the eye. This can be proved by 
placing the pencil upon another line which is 
parallel to the eaves, say the foundation line of the 
wall; the pencil thus placed will point in the same 


direction, and it would do the same if 4t be made 
to coincide with the tops of the doors, or with any 
other lines that may be parallel with them. There 
is another way of proving that the point of sight is 
the vanishing point for lines going off at a right 
angle with our position: if we hold out our arm 
horizontally, and place it in a parallel position with 
the retiring side of the street, we shall find we are 
pointing to the point of sight. Let the pupil try 
this, which he can doin a room if he places him- 
self in such a position, that on looking before him 
the direction of sight shall be parallel to the sides 
of the room on the right hand and the left. 
We shall have to refer to this again when we 
place ourselves before a subject in which there is 
a building having an angle towards us, and not a 
side. 

The first line that the pupil must mark in (we 
do not advise him to draw any lines until he 
has first determined the places of all the principal 
ones) will be the one nearest the Ps. Let this be 
the course of procedure in all cases, that is, when 
arranging the positions of the lines he must begin 
Jrom the point of sight, and as he passes on, if 
to the right, mark the place for each line which 
crosses the line of sight as he comes to it, then 
take up those lines on the left, commencing from 
the ps, and treat them in the same way; then he 
must determine the heights of the perpendicular 
lines drawn through these points of position. He 
must exercise his judgment in this matter by the 
comparison of widths and heights in the original. 


OBJECTS WITH RETIRING SIDES, ETC. 


The instructions we gave in the last lesson re- 
ferred to the treatment of a subject when placed in 
a parallel position with ourselves, or with the pic- 
ture plane ; we then endeavoured to show that we 
must be guided by the rules of parallel perspective 
when intending to draw an object in this position. 
It will be unnecessary to say more upon this sub- 
ject, beyond recommending our pupils to turn back 
to lessons in Drawing, No. IJ., Vol. I., page 70. 
The remarks we there made, in conjunction With 
all that we have recently explained, will, we have 
no doubt, make the process sufficiently clear to the 
student. 

Having given these directions, we will now 
suppose ourselves to be placed before a subject 
having an angle presented to us; in other words, 
all its sides retiring. In this case we must be 
guided solely by the rules of angular perspective. 
Here, once more we advise our pupils to refer to 
the instructions upon Angular Perspeltive in 
lessons in Drawing, No. II., Vol. I., page 70. 

After this there will be no difficulty in under. 


SKETCHING FROM 


standing chat a building in parallel perspective can 
have but one position; whilst one in angular per- 
spective may have many, according to the angle of 
inclination the side of the building may form with 
the picture plane or with our position. Now, before 
we begin to make our drawing of the subject we are 
supposed to have before us, we must direct the atten- 
tion of our pupils to a few remarks respecting the 
relation there exists between the object itself and the 
picture they are about to make of it. We undertake 
this, with the hope that it will give them a clear idea 
of what we mean by the expression just used, “ our 
position,” as it is so essentially necessary to under- 
stand this term in connection with angular per- 
spective. In considering this there is one con- 
dition which we doubt not will be admitted by 
all—that the outline of a subject, let it be composed 
of houses, trees, or anything else, ought to be so 
correct in the drawing that if we held the paper up 
before us, between the objects and the eye (sup- 
posing the paper to be transparent), we should find 
that each line in the drawing would coincide with 
the corresponding line of the object drawn. To do 
this exactly, or even to make an approximation to 
it, would indeed prove the ability of the draughts- 
man to be very great; and although to some of 
our pupils this view of the question may scem 
somewhat strange, yet a little consideration will 
quickly put aside all doubts that may arise as to 
the reasonableness of it; and if the meaning it 
conveys be rightly unclerstood, we shall have got 
over half the difficulty in comprehending the 
meaning of the term “our position.” 

When we are drawing any subject from nature, 
we are supposed to be standing on an imaginary 
line which goes off directly on our right hand and 
on our left, and therefore neither advances nor 
retreats in its direction. Having thus placed our- 
selves, we must look directly before us; conse- 
quently, the way we are looking, which we will 
call the direction of sight, will form right angles 
with this imaginary line upon which we are sup- 
posed to stand. Now this imaginary line indicates 
oureposition, and if we were engaged in tracing a 
landscape from nature upon a piece of glass (which 
would be the picture plane), that glass or picture 
would necessarily be placed parallel to this imagi- 
nary line that marks our position: therefore what- 
ever line in nature is found to be perpendicular to 
the picture plane would be perpendicular to the 
line of position also; and similarly, any line of the 
object which formed an angle with the one would 
in like manner form an angle with the other. It 
will be geen how the picture plane is situated with 
regard to the eye, E. It is parallel with our posi- 
tion when we stand before it and look directly 
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towards it, and when a line from the eye E to the 
surface of the picture will form right angles with 
the picture plane, as the line B Ps with HL. Well, 
then, admitting this to be the case, we can under- 
stand that if a line in the object is so placed that 
each end is equidistant from the picture plane 
(that is, parallel with it), we have nothing more to 
do than draw it across the paper; it has no vanish- 
ing point; but when the line has one end nearer to 
the eye than the other, it then retires and is at an 
angle both with our position and the picture plane: 
all lines similar to this must have their vanishing 
points, 

After the above remarks, we now come to the 
object of the present lesson, namely to give some 
general directions to our pupils how they are to pro- 
cced when they are drawing retiring lines from 
Nature, 

The rule in Geometrical Perspective for finding a 
vanishing point is, “Draw a line from the station 
point parallel to the ground plan as far as the 
picture plane.” When drawing from nature, our 
practice must be founded upon this regulation 
when we desire to determine the vanishing points 
for the retiring lines of buildings or other regular 
objects at whatever angle they may appear before 
us; all of which can very easily be done without 
the necessity of making a plan of the subject, even 
were that possible. We recommend the practice 
of a few very simple problems in Geometrical Per- 
spective ; for we can testify how much this branch 
of art prepares the mind of the student of nature 
to perccive facts which might otherwise be lost to 
him. It gives him confidence in placing his lines, 
and the proportions of the whole and parts of 
objects, so that when a doubt arises he has a 
means at hand to dispel it; therefore we urge 
those of our pupils whose only desire is to draw 
from nature without having any intention to pursue 
any branch of art in which geometrical drawing is 
indispensable, not to neglect the advantages a 
little geometrical knowledge affords, as we know 
from long experience how it imparts a readiness 
and certainty in drawing lines which in thou- 
sands of hands would run wild without its 
guidance. Upon the same principle we should, in 
Geometrical Perspective, ‘draw a line from the 
station point parallel with the ground plan”: so in 
like manner the student, when standing before his 
subject, should hold up his arm horizontally and 
parallel with the retiring side af the building he is 
about to draw ; and if he then looks in the direction 
of his arm, he will find he is pointing to the ranish- 
ing point, which probably may be marked by some 
conspicuous object in the distance, perhaps a par- 
ticular tree or cottage, which he must fix as a 
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vanishing point. He must then hold up his pencil 
at arm’s length, and horizontally between his eye 
and the building, and measure its length on the 
pencil, then see how many of these lengths will be 
repeated between the end of the building and the 
object which had been previously marked as the 
vanishing point. We will suppose it is repeated 
twice: he must then commence by drawing the 
horizontal line, and then decide upon the size of 
the building, or the space he intends to occupy in 


of the porch. The ridge of the roof and all lines 
parallel with it would retire in the other direction, 
but being at a very small angle with the picture 
plane or with our position, they would meet the 
horizontal line at some distance out of the picture, 
so that it would be impossible to place the vanish- 
ing point within the paper; therefore we must 
hold up the pencil horizontally between the eye 
and the roof, like the line 6c, by which we ascer- 
tain the proportion of the inclination. 





Fig 3. 


his drawing ; say from a to } (Fig. 3). Repeat that 
space twice on the HL, first to ¢ and then to e, 
which will be the vanishing point for all the 
parallel and horizontal retiring lines upon that side 
of the building. The same practice must be ob- 
served for the retiring end of the building: the 
arm must be extended in a parallel direction to it, 
the point fixed upon, and the building measured on 
the pencil as before, and the distance repeated 
till it reaches the object the arm pointed at. (See 
Fig. 3, where it is repeated once and a half, first at 
d@ and the half at 7, the object pointed at.) Ifiwe 
place ourselves further away from the building, its 
measured length would be repeated oftener to reach 
the vp. For an explanation of this see the remarks 
upon Fig. 39, lessons in Drawing, Vol. I., page 
222. Another method, or substitute for holding out 
the arm to find the vP, is to place the pencil or a 
long ruler between the eye and upon or coinciding 
with the retiring lines. Those lines which are 
above the eye or HL will incline downwards, those 
below the eye will incline upwards, all meeting at 
the same vanishing point. (See lessons in Draw- 
ing, No. II., Vol. I., page 70, explanation of the 
vp.) Suppose we are about to draw the church 
(Fig. 4). As we are obliged to sit near to it, we 
are compelled to make the point of sight at @ in 
order to bring the whole subject within the angle 
of vision, 60°, and consequently make it a case of 
angular perspective. If we could have sat further 
away from it, we might have made it a case of 
parallel perspective, and have fixed the point of 
sight at the vp of the end of the building. Under 
the present circumstances, if we hold out the arm 
parallel to the end of the building, we shall be 
pointing to the tree as the vP; this would be the 
vanishing point also for the parallel retiring lines 


It is a very difficult task to give a written ex- 
planation of all that is to be observed when draw- 
ing from nature. The broad practical rules we 
have laid down we know to be simple in themselves, 
and we have endeavoured to make our explanations 
equally so, hoping very few of our pupils will fail 
to understand them, as we have written under a 
supposition that the problems in Geometrical Per- 
spective in these pages have been studied, because 
through a knowledge of them many and great diffi- 
culties will be rendered easy and our explanations 
intelligible. If the eye only is to be depended 
upon, as some maintain, what need is there for any 
assistance at all, either from written instructions 
or from the lips of a master? As we have said 
before, there is not a line in nature but is subject 
to some special rule for its representation ; and 
unless the rule has been the guide for placing it, 
without fail that rule will become its judge to 
condemn it. 

We must now say something upon the theory, 
and offer our pupils some advice upon the course 
they must pursue amongst the difficulties they 
will find in the principles and application of 
the att. The rules we have given will help them 
over grammatical difficulties and assist them in 
the work of construction, and for these reasons 
they cannot be dispensed with; but they are in- 
capable of giving those charms to a picture which 
it is the province of theory to impart, founded upon 
a right feeling for the beauties and effects of nature. 
Our pupils have now at their command a sufficient 
supply of geometrical information, as well as direc- 
tions where to find it in these pages, and of which 
we hope and trust they will make a goal use; it 
will prove to be the best and most solid foundation 
whereupon to build other principles to be derived 
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from a clage observation of nature, and from a 
caréful study of the numerous works of our most 
eminent artists. 


Ertfants, Je vais sortir; j’ea- Children, I am gotng ont; I 
pere qu’on sera sage. hope you will be good. 

Vous savez bien que on vous You know well that she loves 
aime MoLIERE, you. 





Fig. 4. 
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[Continued from p 25 ] 


THE INDEFINITE PRONOUN ON (continued). 
Ir the word on denotes definitely a female, the 
adjective relating to it takes the feminine termi- 
nation :— 


Quand on est belle, on ne Vig- When one (a lady) is handsome, 
nore pas. L’ ACADEME she ws not ignorant of vt. 


The pronoun on must be repeated before every 
verb :— 
On ieve Vancre, on part, on They raise the anchor, they de- 


fuit, loin de la terre. part they flee far ‘from the 
On découvrait déja les bords ni, already they discovered 
de l’Angleterre. the shores of England 
VOLTAIRE. 


Although on is invariably followed by a verb in 
the siffgular, yet the noun or adjective referring 
to it may be used in the plural :-— 


On est amis aujourd'hui, de- People are friends to-day ; to- 
main on eat rivauz. morrow they will be rivals. 
On n'est pas des esclaves We are not slaves. 
L’ ACADEMIE. 
Ici on est égauxz (speaking of a Here people are equal. 
cemetery). LITTRE. 


In familiar conversation, even in writing, 07 is 
frequently used instead of any of the personal 
pronouns :— 


Tiyaun sidcg qu’on ne vous I have not seen you for an age. 
& VU. 

Boyez tranquille, on s’occu- Be easy, we will attend to your 
pera de votre affaire, business. 


126 


The veib and the other parts of speech have 
already been dealt with at such length that it is 
unnecessary that we should devote further space 
to them. Were we to ask you to occupy yourselves 
once more with them, we could merely repeat what 
we have already said. But if, now that you have 
renewed your acquaintance with the pronouns and 
their idioms, you find that your knowledge of the 
verbs is growing rusty, it will be doubtless worth 
your while to re-read the previous lessons, in which 
the verbs were discussed, before proceeding further. 


COLLOCATION OF WoRDS 


The place of the different parts of speech has 
been mentioned in the Syntax under their several 
heads, and in various other parts of the work. A 
summary of the principal rules of construction 
may not, however, be unacceptable here. 

The collocation of words is the order according 
to which the several words which form a sentence 
should follow one another. This order is fixed for 
the several forms of sentences, affirmative, nega- 
tive, and interrogative, by the genius of the lan- 
guage, and the practice of the best writers. 

When the order in English differs from the order 
in French in the following examples, it will be well 
if you write down or at least make clear to your 
own mind the correct order of the English words. 
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The construction of the affirmative sentence is 
as simple in French as itisin English. ‘The fol- 
lowing is the arrangement of the words :— 


1. Subject. 2. Verb, 8. Addverbd. 
Le marchand est ici, 
The merchant is here. 


When the subject is accompanied by anadjective, 
or another attribute, the order is as follows :—- 


1, Subject. 2. Attribute. 8. Verb, 4. Adverd. 
Le marchand auglais est ici, 
The merchant Buglish is here. 
Le fils de votre ami est Ta. 
fhe son of your friend is there. 
Le martean de fer eat ici. 
Lhe hammer of iron ts here. 
Le lnteau i vapeur est la. 
Lhe but steun- i8 there. 


When the attribute of the subject is placed in 
apposition to the verb, the construction is the same 
in the two languages :— 


1. Subject. 2. Verd. 8. Attrilute, 
Le marchand est anglais. 
Lhe merchant is Luglish. 


When the verb is in a compound tense, many 
adverbs are placed between the auxiliary and the 
participle :— 


1. Subj. 2. Auriliary. 8. Addy, 4, Purticiple. 
Nous AVOUS souvent lu. 
We have ojteit reed, 


Long adverbs of manner ending in -ment, other 
long adverbs, and the adverbs of time and place, 
aujourd@hui, demain, hier, ici, la, are not placed 


between the auxiliary and the participle :— 
Nous avons ecrit aujourd'hui. We have written to-day. 


When there is a direct object in the sentence, it 
is placed after the verb :— 


1, Subj. 2. Attribute, 8. Verb 4. Adv. 5. Dir, Obj. 
L'ccolicr attentif apprend = toujours sa legon., 
Lhe scholar attentive learns always his lesson. 


When there are two objects of equal length, or 
nearly so, the direct precedes the indirect :— 


1. Suhj, 2. Verb, 8. Dir. Obj. 4. Indir, Oj. 
Jean a donne le livre & mon pere, 
Jah has given the bool to my futher. 


Should the direct object be followed by a re- 
lative pronoun, or by attributes rendering it longer 
than the indirect object, the latter is placed first :— 


1. Subj, 2. Verb. 3. Indir, Obj). 4. Dir. Obj. 

Jean adonne amon pere Je livre qu'il lui avait promis. 

John hus given to my futher the Wook which he had promised 
him. 


The pronouns representing the direct object, and 
those representing the indirect object preceded by 
to expressed or understood in English, are placed 
before the verb in French :— 


1, Subj. 2. Dir, Obj. 8. Verh, 
Nous les voyons, 
We then Bee, 


1. Syhj. 2. Indir., Obi. @ 8 Verh, 
Nous leur partons, 
live to them spec, 


In the imperative used affirmatively, those pro- 
nouns follow the verb :— 


1, Verb. 2. Dir, Obj. 1, Ferd. 2 Indir, Obj. 
Voyez- les. Parlez- leur, 
See them, Speak to thenv. 


When two personal pronouns are used as objects 
in a sentence, the indirect, if in the first or second 
person, precedes the direct :— 


1, Surj, 2, Indir, Obj, 8, Dir, Obj. 4, Verb, 
Paul nous le donne. 
Paral to us it mives. 
Paul VOUS le donne. 
Paul to you it gives. 


Should, however, the indirect and the direct ob- 
jects be in the third person, the indirect is placed 
after the direct :— 


1. Subj, 2. Dir. Obj. 3. Indir. Obj, 4, Verh, 
Paul }es lui donne, 
Paul it to him yives. 


In the imperative used affirmatively, the direct 
object always precedes the indirect :— 


1. Verh, 2. Dir, Obj, 3. Jalir. Obj. 
Donnez- les Hous, 
(five them 10 238, 
Donnez- les lui. 

Give then to him. 


The pronoun representing a noun in an oblique 
case generally preceded in English by a preposi- 
tion other than ¢o is in French placed after the 
verb :— 


1. Subj. 2. Verb. 8. Indir. Obj. 
Je parle dle Tui. 
[ speak of him, 
Je parle avec lui 
I speak with hin. 


To render a sentence negative, x2 is placed im- 
mediately before the verb, and pas, jamais, rien, 
etc., after it :—- 


1, Subj. 2. Ney. 8. Verb, 4. Neg. 
Je ne Vous }NIS. 
I not Ree not, 
Je ne lis jainnia, 
I not read never, 


When the verb is ina compound tense, the first 
negative is placed before the auxiliary, and the 
second between that auxiliary and the participle :-— 


1. Subj. 2. Neg. 3. Obj. 4. Aux. 5. Neg. 6. Part, 
Je ne iY ai pas vu, 
I not him have qvat seen, 
Je ne leur al jamais parlé. 
I not to them have never apoken, 
Je ne Jeur ni rien donne, 
i not to then have nothing given. 


The pronouns used as direct and indirect objects 
are placed before the imperative, used negatively:— 


1. Neg. 2, Obj. 3. Obf, 4. Verh 6. Neg. 
Ne nous le donnezg = pas. 
Not to us at give not, 
Ne le lui donnez spas. 
Not it tohim give not. 
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The consfruction of an interrogative sentence 
which has a noun for itg, subject differs in the two 
danguages. The following examples will show the 
order of the words in French :— 


4. Obj. 


1. Subj. 2. Verb. 3. Duplicate Subj. 
il son argent ? 


fe marehand recoit- 


The enerchant receives he his money ? 
Mon frere écrit: il des lettres ? 
My brother writes he letters ? 


When the sentence commences with ou, where ; 
que, what ; quel, what, which ; combien, how much, 
how many; the noun may be placed after the 
verb :— 


Ou est votre ami ? 


Where is your fricul ? 
Que dit vutre pére ? 


What says your futher ? 


The construction of interrogntive sentences in 


which the subject is a pronoun is very simple. 
The pronoun is placed after the verb in simple 
tenses, and after the auxiliary in compound tenses :— 


1. Indir. Obj, 2. Verb, 8. Subj. 4. Dir, Obj. 
Nous envoyez- vous notre argent? 
Lo us sent you our money # 
1. Indiv, Obj. 2. Aux 8. Subj. 4. Part. 6. Dir. Obj. 
Leur AVez- vous donne cet argent ? 
L'u them have you given that money ? 


The order of the words in a sentence at once 
negative and interrogative is as follows :— 


1. lst Neq. 2. Indir. Obj. 3. Verb. 4. Subj. 
Ne nous envoyez- vous 
Not Wo Us send you 

5. 2nd Neg. G. Dir. Obj, 
pas de Vargent ’ 
not money ¢ 

In a compound tense :— 

1. Ist Neg. = 2. Indiv, Obj. 3. Verh, 4. Subj, 
Ne nous avez- Vous 
Not tous have you 

5. Quid Neg. 6. Participle, 7. Dir, Obj. 
pas envoye de largent ¥ 
not seit money ¢ 


The first person singular of the present of the 
inclicative of most verbs which have in that person 
only one syllable, and of a few others having more 
than one syllable, seldom admit of the pronoun 
being placed after the verb. (See Vol. II., p. 117.) 
To render the sentence interrogative, est-ce que is 
prefixefl to the affirmative form of the verb :— 

Est-ce que je parle? 

Js it that I speak ¢ 

Do I speak ? 

Kst-ce que je prétends Ini parler? 
Is it that I pretend to speak to him ? 
Do I pretend to speak to him ? 


Every person of a tense susceptible of being 
conjugated interrogatively admits of this con- 
struction :— 


Ent-ce que voth lisez? Do you read ? . 
Est-ce que votre frére est arrive? Js your brother arrived ? 


In poetry and elevated prose, the: subject of an 


affirmative sentence is sometimes placed after the 
verb :-— 


Tout & coup au jour vif et 
brillant de la zone torride, 
suceede une nuit universelle 
et profonde; a la parure 
Wan printemps éternel, Ia 
audite des plus tristes hi- 
vers, RAYNAL, 


Suddenly to the vivid and dril- 
linnt day of the torrid zone, 
succeeds a univeranl and pro- 
Sound night; to the attire of 
cent eternal spring, the naked: 
ness of the suddest winters. 


The article, the demonstrative, and the posses- 
rive adjective are repeated before every word that 
they determine. 

Pronouns used as subjects of verbs may he re- 
peated before every verb. 

Pronouns used as objects must be erepeated 
before every verb. 

Prepositions are generally repeated before every 
word which they govern. 


USE OF CAPITAL LETTERS. 


The only important difference existing in the two 
languages in the use of capital letters is that the 
French do not use a capital for an adjective which 
signifies belonging to a torn or country, uniess it be 
used substantively, and in reference to persons, or 
unless it form an integral part of a name :— 


Ce monsieur est-i] frangais ? 
C'est un Frangis. 

Est-il francais ? 

Cette dame est-elle anglaise? 
C'est une Anglaise. 

Elle est anglaise. 
Apprenez-vous le frangais ? 

Je n'apprends pas Penglais, 
J'attends le Frangais qui de- 


Ts that gentlenian French f 

He isa Frewhmin, 

Is he French ? 

Is that lady Engliah ® 

She ia an English lady, 

She is English. 

Do you learn French ? 

I do wt learn English. 

I am waiting for the French- 


meure ici, man who lives here. 
Le département des DBasses- se cabs of the Lower 
Alpes, 


Alps, 
The hingdom of the Nether- 


Le royaume des Pays-Bas. 
lands. 


ELISION. 


Elision is the suppression of the final vowel of a 
word, and the substitution of an apostrophe (’) 
before words commencing with a vowel or an 
mute :— 

The vowels thus elided are a, ¢, t:— 

a is only elided in la, article or pronoun—L‘ame, 
the soul, instead of la ame; Vhumilité, 
humility, instead of la humilité ; je Yad- 
mire, je Thonore, J admire her, I honour 
her, instead of je la admire, je la honore. 

Notge.—The a of da, pronoun, is elided only when 
it precedes its verb. 

c is elided in de, article or pronoun, in je, te, me, 
se, ce (meaning it, dem. pron.), de, ne, gue, 
parce, que, quoigue, puisque,jusque, quelque, 
—l'ami, the friend; Yhomme, tie man ;, 
also in presque in the compound noun 
presquwile; also in entre in compound 
words ‘such as entr’acte, s‘entraidcr ; also 
in grande in feminine compound nouns; 
grand tante, grand’ messe. 
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Nors.—The e of the pronouns je, me, le, and ce 
is elided only when they precede their verb. 

4 is only elided in si coming before il, He; ils, 

they. 

Although the words onze, onzieme, oui, owate, 
yatagah, yard, yacht, yoga, yole, yucca commence 
with a vowel, the article is not elided before 
them. 

This brings to an end our detailed study of the 
French language. There are still many difficulties 

_for you to overcome, In order to render your task 
an easier one, we shall now set before you a list of 
idioms and help to remove one great stumbling- 
block from your path by giving you a full list of 
words which resemble one another in spelling or 
pronunciation, but differ in meaning. But first we 
must remind you that the French and English lan- 
guages have an important element in common, and 
that there is a striking analogy between a large 
number of English and French words. 


ANALOGY BETWEEN ENGLISH AND FRENCH 
WoRDS, 


Most words ending in -al, -ce, -de, -ge, -le, -ne, 
-ant, -ent, -ion, are the same in both languages :— 


-al 
-6e 
-de 
“£e 
ele 

~ e 
ant 
-ent 
-ion 


Minéral, général, animal, principal, fatal. 

Race, prudence, notice, sacrifice, édifice. 

Parade, grade, ambuscade, parricide, prélude. 
Courage, page, vestige, orange, deluge. 

Docile, capable, table, possible, fertile, ridicule. 
Doctrine, mine, scéne, famine, machine, héroine. 
Dormant, vigilant, constant, instant, arrogant. 
Présent, content, accident, président, résident, 
Question, fraction, legion, pension, religion. 


Most words ending in -ary, -ory, -gy, -ncy, -ty, 
-0U8, -07, -our, -ine, -ive, become French by changing 
eary into aire 
ory , -olre 
“Sy ” egie 
“10y ” “1Ce 
-ty ” té 
Ons , -OUX 
°3r, ~ur ” eur 
eine ,, -in 
sive ,, -if 


English feminine names ending in @ finish in 
French in e; Sophia, Sophie. 

If you master the above rules, you will start at 
once with a by no means contemptible vocabulary. 

NoTE.—Students should not assume that be- 
cause some French words are more or less similar 
in spelling to some English words, they are also 
similar in signification. This is far from being al- 
ways the case. 


Necessaire, militaire. 

Memoir, gloire, victoire. 

Energie, géologie, effigie. 
Clemence,décence, excellence, constance. 
Charité, beanté, divinité. 

Industrieux, curieux, fameux. 

Candeur, ardeur, acteur, docteur. 
Masculin, féminin, clandestin, 

Actif, passif, massif. 


GALLICISMS OR IDIOMATIC PHRASES. 


The greatest barriers which separate one lan- 
guage from another are its idioms. Gallicisms, or 
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idioms peculiar to French, are very nimerous in 
that language. We have already in the first part of 
these lessons presented a considerable number of 
such expressions, and will here give a somewhat 
extended list of those not placed in the examples 
and exercises. In proverbial sayings, we have en- 
deavonred to give the equivalent English phrase. 
We would advise the student to analyse carefully 
the following idiomatic sentences, and particularly 
those which do not admit of a literal or near trans- 
lation. Idioms and proverbial phrases give a great 
insight into the character and customs of a nation, 
and their analysis is often of great assistance in 
the acquisition of a language. 

The following list cannot of course be committed 
to memory. A few idioms only should be learnt 
every day, and if the student be wise, he will 
practise turning them from English back into 


French, as well as from French into English :— 


Ce piano n’est pas d'accord 

Arlanzez cette affaire a l'ami- 
able. 

Neus sommes d'accord sur ce 
point. 

Quel Age donneriez-vous a cet 
homme ? 

Cela fera bien mon affaire. 

Allons au fait. 

Vous mettez ma patience a 
bout. 

Ce sont deux tétes dans un 
bonnet. 

Vous avgz toujours ces propos 
& la bouche. 

Entre nous soit dit, ce n’est 
pas la mer a boire. 

Vous ne savez plus de quel 
bois faire fleche. 

J avais ce mot sur le bout des 
levres. 

C'est son bras droit, 

Il nous a fermé la porte au 


nez. 

Vous allez toujours droit au 
but. 

En tout cas, je leur remettrai 
votre lettre. 

Ne voyez-vous pas qu'il rit 
ROUS Cape ? 

Nous avons pique des deux. 

Nous en sommes sur ce chapi- 
tre. 

Oh! pour le coup, vous avez 
raison. 

Cet orateur bat la campagne. 


Parlez-inoi a coeur ouvert. 


Nous avons couché a la belle 
étoile. 
Je n’ai que faire de son ar- 


gent. 
J'ai fait si bien mon compte, 
ue j'ai obtenu cet argent. 

Cela ne me fait rien du tout. 

Faites-moi grace de tous ces 
details. 

C’en est fait. 

Comme vous voila fait ! 

I) m’a Ee de vous faire ses 
amitiés. 

En attendant, faites-lui mes 
conipliments. 

Chemin faisant, nous le ren- 
contrames. 


This piano is out of tune. 
Settle that business amicably. 


We agree upon that point, 


How old would you take that 
man to be ? 

That will suit me exactly. 

Tet us come to the point. 

You exhaust my patience. 


They are both of the same mind. 


You always use those expres- 
sions. 

Between ourselves, the thing is 
not so very difficult. 

You are put to your last shift. 
You are at your wits end. 

I had that word at the tip afmy 
tongue. 

He is his right hand, 

He shut the door in our face. 


You come always to the main 
point. 

At all events, I will give them 
your letter. 

Do you not see that he laughs 
in his sleeve? 

We put spurs to our horses. 

We are speaking about this 


matter. 
Ok! for this time you are right. 


That speaker wanders from his 
subject. 4. 
Speak to me without reserve, 


openly, 
We slept in the open air, 
I do not want hts money. 


I managed matters eo well, that 
I obtained that money. 

That is nothing at all to me. 

Spare me all those particulars. 


It is allover. All te gone. 

What a condition you are in ! 

He wished me to give his love to 
you. , 

In the meanwhile, present my 
compliments to him. 

Going along, we met him. 


o 


Le plns fort oft fait. 
Ce soldat n’a jamais vu le feu. 


tl s'est bien tiré d’affaire. 
Nous somwes au fort de )’hi- 


ver. 

Qu'allait-il faire dans cette 
galére ? 

C'est un homme comme il 
faut, 

Ce drap est hors de prix. 


I) se fit jour a travers les en- 
neiis. 
Je vois cela dans un autre 


our. 
Dites-moi au juste ce qu'il en 


est, 

[i ne laisse pas de dépenser 
beaucoup. 

C'est une autre paire de 
manches, 

C'est un tour de son métier. 

Vous l'avez mis au pied du 
mur, 

Voila qui va le mieux du 
monde, 

Revenons a nos moutons. 

Cela est d’un bon naturel. 


Ces arbustes grandissent a 
vue d'ceil, 
Je regarde cela d’un autre cil. 


Tl @ vendu sa montre pour un 
morceau de pain. 

Vous lui avez donné la mon- 
naie de sa piece. 

I] a trouve a qui parler. 

Vous étes un home de pa- 
role. 

Je lui ai coupe la parole. 

Vous avez cela sur le coeur. 

Il se creuse la cervelle. 

Le jeu n'en vaut pas la chan- 

elle, 
Vous avez pris le change. 


Chansons que tout cela. 

Les bons comptes font les 
bons amis. 

Il met la charrue devant les 
bueufs. 

Vous batissez des chAteaux en 
Espagne. 

Je suis au comble de la joie. 

Ce n'est pas 4 vous de lui re- 
procher sa faute. 

tl pone de Charybde en 

ylla, 

Cet homme cherche a vous en 
conter, 

Nous sommes en pays de con- 
naissance, 

La sentinelle ncus coucha en 
joue, 

Ce majade n’en reviendra pas. 


Nous sommes au courant de 
tout cela. 

Cela fait dresser les cheveux. 

Ils chantent sur une autre 
note. 

Ce vers est frappé au bon 
coin, 

Je Ini ai donné la clef des 
champs. 

Il ne sait o& donner de la téte, 


Vous vous donnez toujours 
raison. 

Tla donné fins le vege. 

Cela lui donne de I'humeur. 

Je n’entre point 1a dedans. 

Li entre dans vos intéréts. 
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The most dificult part ts done, 

That pie hae aie: smelt 
gunpourter, 

He came off very well. 

We are.in the depth of winter. 


What business had he there? 
Ile is a gentleman. 


That 
dear, 

He forced his way through the 
enemy. 

I see that in a different light, 


cloth is extravagantly 


Tell me exactly how the matter 
stands, 

He spends a great deal, never- 
theless. 

That is quite another thing. 


That is one of his tricks. 
You left him no excuse. 


That is going on finely. 


Let us resume our subject. 

That dbespeaks a good disposi- 
tion. 

Those shrubs grow visibly. 


I look upon that in a different 
light. 
He sold his watch for a mere 


80NY. 
You paid him in his own coin, 


He met with his match. 
You area man of your word, 


I cut him short. 

You cannot digest that. 

He racks his brains, 

The toll is more than the grist. 


You started upon the wrong 
scent. 

That is all nonsense. 

short reckonings make long 
Sriends. 

He puts the cart before the 
horse. 

You build castles in the air. 


I am overjoyed. 
It does not become you to re- 
proach him with his fuult. 
He fell from the frying-pan 
into the fire. 

That man is trying to deceive 
you. 

We are here amongst acquaint- 


ances. 
The sentinel levelled his gun at 


U8, 

That sick man will not re- 
cover. 

We are perfectly acquainted 
with all that. 

That makes one's hair stand 
an end, 

They huve changed their tone. 


That verse bears the right 
stamp. 
I set him free. 


He does not know which way to 
turn. . 

You pretend to be always in 
the right. 

He fell into the snare. 

That puts him out of temper. 

That 13 no business of mine. 


| He interests himself for you. 


Je an oinuarraaee fort peu de 
cela. 
Son amitié est & toute épreuve, 


Vos propos m’échauffent les 
oreilles. 

Finissez ce badinage. 

Aeleeen Vous-el sur moi, 

Cette marchandise n'a point 
de debit. 

1] est toujours sur le qui vive. 

Cette maison est & vendre au 
plus offrant et dernier en- 
chérisseur. 

De quelle part ce domestique 
vient-il ? 

Doublions le pas; il se fait 
tard 


J’y vais de ce pas. 

Passe pour ceci. 

1) faut en passer par 1a, 

Vous m’avez peint avec de 
beaux traits ! 

Pour moi, je m'y perds, 

Peu s’en fallut qu'il ne me 
frap pat. 

Dites-moi un peu ce que vous 
en pensez, 

I] nous jette de la poudre aux 


yeux. 
Vous seriez bien embarrass, 
si om vous prenait au mot. 
Ne vous en prenez pas a moi, 
Le malade nen pouvait plus. 
Je l’ai envoye promene). 
Le bon homune que c’est ! 
Brisons hi-dessus, 
I] en fut quitte pour la pen 
Vous en étes quitte bon 
marche. 
Cela n’est pas de refus. 
Je l’ai entrevu ce matin. 


Je ne in’en soucie gueére. 

Ila des affaires par dessus la 
téte. 
u’é cela ne tienne. 
la bonne heure. 

Tout tin qu’il est, il s'est 
trompé, 

Ce n'est pas la un trait d’ami. 

Tréve de compliments, 

Je vous vois venir, moénsicur. 

Voila comme vous étes, 

Tout cela va le mieux du 
monde, 

Vous n’y étes pas, 

Vous voila bien avancé ! 
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IT care very little about that. 
His sp eneny wil stand uny 
tes 


Your ecpressions provoke my 


anger. 
Put an end to thts trifltng. 
Trust to me about this matter. 
This article has no ada, 


He ia always on the watch. 
That house ta to be sold to the 
highest bidder. * 


Who sent that servant ? 


Let us mend our pace; tt ts 
growing late, 

I an going thither this moment, 

Let this puss. 

We must submit to those terms. 

You have givena fine acconnt 
of me ! 

As for me, I cannot see into it. 

He cunve very neur striking me, 


Just tell me what you think of 
it. 
He throws dust into our eyes. 


You would be at a great loss 
you were tuken at your word, 

Do not blame me about this, 

The yatient was quite exhausted, 

I sent him about his business, 

What a simple mun he is! 

No more of this. 

He got of for hia fear. 

You come off cheaply. 


That is not to be refused 

l had a glimpse af him this 
morning. 

I care but little about it. 

He is over head and ears in 
business, 

That shall not make us disagree. 

Well and good. 

Cunning as he is, he made a 
mistake. 

That is not acting like a friend, 

No more compliments. 

I see what you are about, sir. 

That is the way with you. 

All goes on as well as possible. 


That is not it. 
You are much the better for it! 


FRENCH WoRDS WHICH ARE SIMILAR IN SPELL- 
ING OR PRONUNCIATION, BUT DIFFER IN 


MEANING. 


In French, as in English, there are a large 
number of words which differ only to the practised 
ear in pronunciation, and sometimes are almost or 
precisely similar in spelling, but are totally dif- 
ferent in meaning. The student will find the ut- 
most difficulty at first in distinguishing them, 
especially when he hears them spoken. But the 
context and comrhon sense will prove efficient 
guides, and a constant reference to the very full 
list given below will render the task of under- 


standing French far easier. 


As we said before, 


when speaking of the idioms, we do not expect 
the student to learn the lists by heart, but he should 
keep them by him, and never hesitate to refer to 
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them when in doubt. 
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If, when he has read a 


portion of the list, he will cover up the English 
column, he will find it easy to test his knowledge. 





French 
Words, 





Accord » NN. 


Accore, nf. 
Accurt, adj. 


Acre, 2, 
Acre, acl), 


Aine, nf 
Haine, af 


Air, 200, 
Aire, 1 
Haire, af 
Here, nan. 
Ere, nf 


Aléne, nf. 
Haleine, 2. 


Alter, v. 
Haler, v. 


Haler, v. 


Allié, nem. 
Hallier, wm. 


Amande, af, 
Amende, uf 


Ami, 10, 
Annict, a0. 


Anche, 1. 


Huanche, af. 


Ancre, vf. 
Encere, 1. 


Anoblir, v. 





Meaning in French Meaning in 











English. Words, =; — English. 
es, ek 
accord, aqree-||Arrhes, nf, pl. earnest-moncy, 

ment, concord, { 
(Qnus.), chord, Art, am, art, 
1 stredns. Bart, uf ‘withe ; rope, hul- 
| prop. | ter, 
gool-humoured, ||Aulx (plur of, gariic. 
all), a7, 
acre. Rau, 7. redler. 
lecridl, Haut, adjaum, high; top. 
| On, 202. Lone, 
groin, 
hetred. Auspice, am. cnspicr, omen, 
{| presage. 
lair. Hospice, rm. a/ms-house, asi- 
threshing - floor, yn 
‘ superjives; aerie,|jAutan, um. south wind ; aitys- 
| CUry. tes. 


lAutant, ade. ‘as much; «as 


laachcloth-shirt. 


sorry fellow, poor 1 mine. 

| wretch. J Autel, vm. alter. 

era. Hotel, nit. hotel, Dawg mete 
' gion, 

nol. Auteur, wm, lanuthor, writer, 

breath, Huuteur, r/. heiakt ; haughti- 

{ ‘ 1 HOSS, 

'to qo. [Avant, prep, before, 

tu heel, to heave Avent, nm. advent. 


to set to («logs). || 
to burn, to tan iP venelement tildes. 


| (of the sun). |) 0. 


jell ye ‘Avenglément, blindly. 

thicket, ade, | 

almond, hernel. || B. | 

fine, penalty. Badine (fem. waggish, vogiuish. 
of adn) cect)! 

‘friend. Badine, wf. switeh. 


hay (of horses), 
jlery ss quips beri y3 


(tueice, cenice, 
Bal, -e, adj. 


‘veel, mouth-piecr| Baie, uf. 


, Of a hautboy 3} 1 trich. 

i pipe of an or-| Bey, nm. ‘bey. 

1 An : 

hip, Railenr, nm. lyarener, gup'r. 
Bailleur, am, ‘lessor. 

wnehor, 

(ae: Baiser, v. jto hiss, 
Baisser, ta stoop, to lower, 


ita rvelse ta the, Biaiser, ¢. ta slay, to slant; 





| peerage. | | to use shifts, 
Ennobiir, v. to ennobie. | 1 evasions. 
Bal, nm. lant, — danei ng- 
Antre, nn. jertve, den, cavern. |' prey. 
Entre, prep. {hetireen. Balle, nf. ball; bullet; husk 
Aont, an. (ajdugust (month). |! of rice. 
silent). | Balai, aan, hroamy 
Houe, wh agric.), hoe. Ballet, am. [ballet. 
Houx, nm. {holly-tree, h 
Ou, conj. on. | Ban, a. han: public pro- 
Ou,cade., pron.|inhere s in which. | clamation ; bun- 
| ishmeni. 
Appas, nm. |eharma, attrac-| Bane, 10. bench, form, 
tions; allure: | 
meat, | Ban, lj, am.low ; stock dig. 
Appat, am. [bait Bat, wo, tail of a fish, 
Bat, wo, [rreck-aeedide 
Aprés, prep, jufler. 


Appret, rue. 


Archer, nun, 
Archet, m0. 


Are, nm. 


: | 
preperation ; Base, auf. lnesis, vase. 
dressing ; cook-' Basse, em, of lui. 
ing. bas), adj. 


archer, bowomean. | Basse, 1. 


(mus.), bass, ba%3- 





fiddlestich, bow. | string. 
i Basse, nf. shullow. 
are=119°G046 87.! 
yes, . Ban, nm, Knav.), Ue. 





ae 
French Meaning in French Meaning in 
Words, English. Words, Euglish. 











Banx (pl. of ileases. Campagne, 2. ((anilit.) came 
bail), am. paign;  (uav.) 
Bean, cul), handsome, beat- ernise, voyayc. 
tifal. Cane, 2f. duel. 
Canne, 2f. eure, stick. 
Bot, adj, elth- footed ; club- 
Soot. Canaux (p/. af canals. 
| canal), 2m, 
Biere, af. heer, jCanot, uu. |ship's-loat; cut- 
Biere, wf. coffin. ters yew, 
Cap, mm. headlaiud, cape > 
Bis, adj. of dread, etc.), (nav.) heed, 
brown, Cape, nf. cloak witha hood; 
Bir, ade. cucore, (nav,) try-sail, 


Capital, adj. leapital; chiefs 
leading ; wucin, 
capital (money); 
stock, 
Capitale (fem. leupitul s chiefs 
of capital),| leading ; main. 


Bise (fem. aflrown, 
his), aed). 


Capital, am. 
Bise, wf. | 


north wid, 


Bon, adj., in-|good; (excl.), well! 
terj. oor | adj. 
Bon, m0, what is gow’ \Capitale, x, 
voucher, check, 


chief city. 


Bond, am, bound, leap, |Capon, we. sneak, mean fel- 
jump, low, hypocrite. 
Capon, 1. — |(uav.) cet-tackle. 
Bonne = (fem. |goorl, 
of bon), ady. Car, conj. for, a8, 


breadth (of shoul- 
ders) ; crown (of 


bonne, wf, mitid-serrant, ||Carre, »/2 


Bouilli, am. fhoiled beef, a hat). 
Bouillie, uf. [pay Quart, am. lynarter s fourth : 
goint (of the 
Bourdon, am. |pilgrin's — staff; compxiss); (NAV. > 
(ent ) drone. weteh. 
Dourdon, aaigreat bell. Carriere, nf. |race - ground ; 
qice ss Gurcer ,. 
Ponrg, wm, leountry - town ; course. 


marhet-town, 
(of wool) flock ;\\Carriere, vf 


wad; trash, 
Carte, nf. 


qnaary (of stone, 
morble, ete.). 
paste-hourd : 


Bourre, aft 


Rone, af. 


mud, 


Bout, win end, extremity. curd: — ticket; 

Lill of fare : ac- 

Brick, am. ((nav.) brig. counts mUtp), 
Brique, wi brick. ‘chart, 

Quarte(fen.of | fourth; (med.) 


quart), cel;, 
Quarte, 7/, 


qiecrtarn. 

(mus.) forth : 
(fene.) quarte ; 
(piquel) quarte ; 


Brocard, naa. ftaunt; joke; scoff. 
Brocart, rat. throcade, 
Broquart, wan. ((leaent.) brocket. 


Drut, am. rough ¢ raw: un- (ant.) half ou 

polished; (com.) gallon. 
(TUR8, Cartier, ain. {playing-card ma- 

Drute, af brute; beast; her, 
brutal person. Quartier, am. iyuarter, fourth 
part; quarter 
(af a town, of 
C. the mooi). 

Case, af. livision, pigenn- 
Ca (abb. of ithat; that thing. hole, — gamyuirt- 
cela), pron. ment ; hut ye 


squere (at chess, 
dreghts): point 
(backgammon). 
(bot.) cassia, 
breakage; (milit.) 
ce hiering. 
‘print.) cese. 


now, then, 
her, his, its, 
sieve, holting- 
sieves cheamber)|Casse, af. 
(of weirs, locis),)|Casse, n/: 
jerk; jalt. 
chaos; confusion.||Casse, nf, 


Ca, wnterj. 
sa, adj. 
was, 10. 


Cahot, nm. 
Chaos, a. 


fo cars, 


ecllosity. Causer, v. 
to chat, to con- 


(nav.) hold (of |\Causer, v. 


Cal, 2. 
Cale, uf 


ships); wedgr ; verse familiarly. 
mop; vloch. Ce, pron, this, that, it. 
Camp, 2m. — feremp. Be, quou, oneself, 
Quand, adv. jwhen, 
Quant a, adu, las to, as for. Céanr, aly. there. 
Séant, pp. sitting. 
Campagne, nf.icountry-flelts; ||Séeant, wm. sitting posture. 


country-seat. |\Séant, adj, jbecominy, decent. 


APPLIED 





French Meantag in 
Words. Enylish, 
Ceint, pp. virt, 
Cluq, acd), ee. 


Sain, card). 
Saint, adj. 
Sein, 27. 
Seiny, 122. 


wulthy, sow, 
wtinterdl, aint, — 
breast, boson. 
signature. 


Celle, pron, |this one, that one. 
Sel, jn salt 


Selle, uf sacle, 
Cellier, wm. leellar. 
Sellier, na.  lsaddler. 


Céne, wf 
Scene, 2f/. 
Seine, rf. 

h-net). 


(fis 
Saine (fem. of |healthy, ssund, 
sain), cul). 


Our Lord's Sup- 


yer. 
scene; (theat.) 
stage. 


Cens, nm. 
Sens, mu. 


censrs. 
SE rse. 


Cense, adj. lsup posed. 
Sense, cal). sensible, wise. 
Seusible, adj. jsensitive. 


Cent, adj. hindred, 


Sang, am. blood, 
Sans, prep. — avithout. 
Cerf, nn. stog, 
Serf, am. serf, 


Serie, v/. hot-house, green- 


house, conser va- 


Chenille, af. 


Seine(river); sein|{Coeur, tm, 








Cire, nf 
Sire, ame, 


French Meaning iu 
Words. English. 
Chas, 20. eye (af neelle). 
Chat, ii. oat, 
Schah, um. (shah. 















chase; hunt; 
shooting. 
shrine, reliquary; 
Srame; handle 
(of lancets) ; 
cheek (of w bu- 
lance). 

hot, warm; hea', 
warmth, 

lime. 


Chasse, 7, 


Chisse, nf. 


Chand, adj. 
it, 
Chaux, nf 


hennel. 
caterpillar. 


Chenil, mam. 


chorus ; choir. 
eart, 


Chaenr, 2. 


Coi, adj. 
Quoi, pron, 


quiet, still; sry, 
whut. 


chriam, holy vil. 
crectue. 


Chréme, 2. 
Creine, 7/1 
Chronique, — ((med.) chronic. 
ad, 
Chronique, af, jehronicle. 


iCi (abb. of ici)jhere. 


RCW, 
if, whether. 
Std, 


Sele, at 
Si, ce), 
Six, aly 


WAX, 
Su c. 


tory. Clause, 7/f. condition ; agrees 
Cession, nf. |transfer (of pro- ment, 

perti). Close (fem, aflelosed ; shut. 
Session, nf. [sessivin; sitting 3\| clos), acd. 

term (of luv- 

courts). Coin, 2m. corne) 
Chaine, af. leheun. Cong, aim. — fyteesece 
Chéne, nm, — joah-tiee. 


Coke, an, 








Chair, xf. flesh ; meat: shin Coa, nM cock. 
(of persons), Coque, nf shell (of eqs, 
Chaire, wf. |pulplt; prufessor- nuts, — snrtils) ; 
ship; desk pects l-shell ; 
(church). (nay, ) hull; 
Cher, avj. deur. coche. 





Chere ( Jem. of deer cheer; fure, 
cher),adj.,uf, living ; enters Col, 22. 
taiument. Colle, uf 


nech ; collar. 
glue, paste, size, 


Champ, nm. ; field ; scope. Colon, nm, 
Chant, 2m. lstneing ¢ chant, | Colon, 22% 
e 


FRENCH TRANSLATIONS. 

Madame de Staél (1766-1817) was a daughter of 
Necker, popular minister of finance to Louis XVI. 
Brought up in one of the most brilliant circles in 
Paris, she early showed her genius, and in 1768 
published a comedy, Sophia, and two tragedies, 
Lady Jane Grey and Montmorenzy. 

In 1786 she was marrie to the Baron de Staél- 
Holstein, Swedish ambassador to the French Court. 
Although she upheld principles of liberty, she was 
strongly opposed to the violent policy of Robes- 
pierre, and, at the risk of her life, published a 
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“ Defence of the Queen.” She objected to Napo- 
leon’s tyranny, and by him was driven into exile. 
To her exile we owe the two best works she ever 
produced, “Corinne,” a novel, and “ L'Allemagne,” 
a brilliant picture of German literature. After the 
battle of Waterloo Madame de Staél again appeared 
in Paris, and was favourably received by the King. 
Besides the works already named, Madame de 
Staél wrote “ Delphine,” a novel, “ Considerations on 
the French Revolution,” “Ten Years of Exile,” etc. 


Une SociETE DE PRovVINCE. 


La naissance, le mariage et la mort composaient 
toute l'histoire de notre société, et ces trois événe- 
ments différaient 14 moins qu'ailleurs. Représentez- 
vous ce que c’était pour une Italienne comme moi, 
que d’étre assise autour d’une table & thé plusicurs 
heures par jour aprés diner avec la société de ma 
belle-mére. Elle était composée de sept femmes, 
les plus graves de la province; deux d’entre elles 
étaient les demoiselles de cinquante ans, timides 
comme & quinze, mais beaucoup moins gnies qu'd 
cet ‘ige. Une femme disait & l'autre: “Ma chére, 
croyez-vous que l'eau soit assez bouillante pour la 
jeter sur le thé?” ‘Ma chére,” répondait l'autre, 
‘“‘je crois que ce serait trop tét, car ces messieurs ne 
sont pas encore préts a venir.” ‘ Resteront-ils long- 
temps & table aujourd’hui?” disait la troisi¢me; 
“‘qu’en croyez-vous, ma chére?” “Je ne sais pas” 
répondait la quatriéme ; ‘il me semble que I’élection 
du Parlement coit avoir lieu la semaine prochiaine, et 
il se pourrait quwils restassent pour s’en entretenir.” 
“Non,” reprenait la cinquiéme, ‘je crois plutét qu’ils 
parlent de cette chasse au renard qui les a tant 
occupés la semaine passée, ct qui doit recommencer 
lundi prochain; je crois cependant que le diner 
sera bientdt fini.” “Ah! je ne l’espére guére,” disait 
la sixiéme en soupirant, ct le silence recommengait. 
J’avais été dans les couvents (Italie; ils me parais- 
saient pleins de vie & cote de ce cercle, et je ne 
savais qu'y devenir. 

Tous les quarts @heure i] s’elevait une voix qui 
faisait la question la plus insipide pour obtenir la 
réponse la plus froide ; et ennui soulevé retombait 
avec un nouveau poids sur ces femmes, que ]’on 
anrait pu croire malheureuses, si 'habitude prise dés 
l'enfance n‘apprenait pas & tout supporter. Enfin 
les messieurs revenaient, et ce moment si attendu 
n’apportait pas un grand changement dans la 
maniére d’étre des femmes: ies hommes con- 
tinuaient leur conversation auprés de la cheminée ; 
les femmes restaient dans le fond de la chambre, 
distribuaient les tasses de thé; ct quand l'heure du 
départ arrivait, elles s‘en allaient avec leurs époux, 
prétes A recommencer le lendemain une vie qui ne 
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différait de celle de la veille que par la date de 
lalmanach et par la trace des années, qui venait 
enfin s'imprimer sur le visage de ces femmes comme 
si elles eussent vécu pendant ce temps. 


APPLIED MECHANICS.—IIL. 
[Continued from p. 85.) 

WORK OR ENERGY—LAW OF WORK—PERPETUAL 
MOTION—EFFICIENCY OF A MACHINE—NUMERI- 
CAL CALCULATIONS OF WORK, ETC. 

WE have seen something of the connection which 
exists between the friction of a machine and the load 
on the machine, and we have found that friction 
increases as the load increases, that friction always 
acts against motion helping the weaker force, and 
that the greater useful effect we produce by means 
of a machine, the greater wasteful effect does friction 
also produce. Before, however, wecan deduceany law 
as to the way in which the “ efficiency ” of a machine 
varies, it will be necessary to study the action of the 
machine from the point of view of work or energy. 


WORK, ENERGY, ETC. 

A force is said to do work when it is exerted 
through a certain distance in its own direction. 
If the force is measured in pounds—the force of 
one pound being taken to mean the pull of the 
earth on that mass which we call one pound weight 
when the mass is situated at the sea-level at Green- 
wich—and the distance through which the force 
acts is measured in feet, the product of the two 
will give the work done by the force in foot-pounds. 
In other words, the British engineer's unit of work 
is the amount of work necessary to raise one pound 
weight one foot high in London. 

It is usual to speak of work being done when an 
opposing force or resistance is overcome, but work 
may also be done in altering a body's rate of motion, 
the resistance in that case being of a different 
kind, and due to what is sometimes called the 
body’s inertia. 

Energy is the capability of doing work. Any 
agent which can do work is said to be possessed 
of energy. It is well, in studying Mechanics, to 
base our reasoning, as far as possible, on the ele- 
mentary conception of work, as almost all students 
have, or can soon grasp, this idea, and upon it can 
be built most of the laws of mechanics. 

Nature supplies us with almost unlimited stores 
of energy. The moving air or wind, the great stores 
of coal, the water in our rivers and streams, and 
even the tides may all be utilised, and form stores 
of energy “for the use and convenience of man.” 
It is true that in utilising these stores of energy 
there is always considerable waste, and in no case 


is this truer than in utilising our stores of coal, 
When we think that 1 lb. of coal gives out energy 
equivalent to about 11,000,000 foot-pounds of work 
in burning, and that if 2 1b. of this coal are burnt 
in the furnace of a very good steam-engine for one 
hour, the engine will not give out more than 
33,000 x 60 = 1,980,000 foot-pounds ‘of work— 
about »,th of the energy in the coal—we begin to 
have some doubts as to whether our legacy of 
energy in this shape may not in time be squandered. 

It must not be thought that the difference of 
the amounts of energy supplied to and given out by 
the engine is destroyed, or disappears altogether. 
It merely takes another form in which it is less 
useful to us, hence we speak of it as being wasted. 
Energy can neither be created nor destroyed by any 
process with which man is acquainted, but it does 
tend to take what is called a lower or less useful 
form. A body at a certain height possesses a store 
of energy in the form of potential energy ; it is one 
of the higher forms of energy, and is readily con- 
verted into useful effect. For instance, it would 
be easy to tie a rope to a stone on a hill-side, pass 
the rope over a pulley, and let it turn a machine by 
its descent. Also the form of energy possessed by 
a moving body, which we call kinetic energy, may 
be converted into useful effect without any great 
waste, as when the fiy-wheel of a steam-engine 
continues the motion of the engine after the steam 
is shut off. A body which can give out heat also 
possesses energy, but it is in a lower or less useful 
form. Thus the pound of coal possesses an immense 
store of energy, but we have to burn it in the 
furnace of an engine, and make use of a great deal 
of complicated mechanism in order to get even a 
small fraction of it converted into the useful form 
of mechanical work. 

There is always this tendency for energy to run 
down into the lower or less useful form of heat. 
When the parts of a machine rub together, friction 
occurs and heat is produced, part of the energy 
supplied to the machine making its appearance in 
this form. But the total amount of energy can 
neither be increased nor diminished ; this is knbwn 
as the principle of the Conservation of Energy. 

The sciences of electricity and magnetism reveal 
to us the existence of other forms of molecular 
energy, but the law is still true, that for every 


foot-pound of energy which makes its appearance 


in one form, one foot-pound in some other form must 
have disappeared. It is easy to see from this how. 
futile are the efforts which have been made to 
construct a “perpetual motion.” It is impossible 
to construct a machine which will offer absolutely 
no resistance to motion, and wherever such resist- 
ance is met with, energy is spent in overcoming it ; 
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hence the Snergy given out by the machine must 
be less than that supplied to it. Suppose we start 
with a certain stock of energy, and merely make it 
go round and round the cycle of the machine —as, for 
instance, when water is supplied to a water-wheel 
attached to a pump which pumps the water up 
again to turn the wheel—it must in time be wasted, 
or take a lower form, in overcoming frictional and 
other resistances. Hence, the law of the conserva- 
tion of energy directly affirms the impossibility of a 
perpetual motion. This amounts to a law, which 
has been called the LAW OF WORK, and which may 
be stated as follows:—If we give twenty foot- 
pounds of energy to a machine, and there is no 
Sriction, no waste, and no sturage of energy, twenty 
foot-pounds in the same or some other shape must 
be got from it. It will easily be seen that the last 
limitation is as necessary as the others, for one can 
readily imagine a machine in which by, say, the 
straining of a spring or in some way, energy is 
stored ; the strain energy of the spring being a kind 
of potential energy. Another form of potential 
energy is that possessed by chemical elements, which 
combine readily when they are placed in a position 
in which such combination can take place, as, for 
instance, gunpowder. When a gun is discharged, 
this large store of energy is spent, partly in giving 
kinetic energy to the bullet, and partly in heating 
the gun and surrounding air, in producing vibra- 
tions, etc., and altogether none of it is lost, though 
the transformation from one form of energy to 
another is very rapid. Someone may ask, from 
what cause do we more immediately derive these 
great stores of energy to be found in nature? Well, 
we can trace the majority of them to the sun. The 
sun has shone for ages, preparing plants for being 
converted into coal, raising water by evaporation 
to be discharged into reservoirs and rivers, and, in 
fact, providing us with mighty stores of energy for 
the accomplishment of works of “human art.” 
How to use these stores economically is the great 
engineering problem of the day. This is im- 


mediately connected with our next subject— 
® 


THE EFFICIENCY OF MACHINES. 


We have already used the term “machine,” and 
shall have occasion often to use it in the course 
of these lessons. Most people know what is meant 
by the term, but it may be well to give a definition 
of it. Combining the definitions of two of our 
greatest authorities, we have the following :—‘‘ A 
machine is a collection of parts designed for the 
modification of force or motion, or for the trans- 
formation Sr transmission of energy.” The de- 
finition, however, might be restricted so as to read, 
“a machine is a collection of parts for the trans- 


formation of energy, or for its application to a 
particular purpose.” 

What do we mean by the efficiency of a machine? 
Everyone understands that a machine which has a 
large amount of friction in its various parts, either 
from defective construction or otherwise, will only 
give out a small portion of the energy supplied to 
it. It will then, in ordinary language, be tnefficient. 
By the efficiency of a machine is meant the per- 
centage of the energy supplied to it which is 
obtained from it when working at a steady speed. 
This may be put in the shape of a formula, thus— 
work given out. 
work put in 
This efficiency is not constant for any one machine, 
but varies with the load on the machine, being 
usually higher for greater loads, but becoming more 
nearly constant as the maximum load of the 
machine is approached. A few examples of the 
method of calculating work will be useful here. 


Efficiency = 


NUMERICAL CALCULATIONS OF WORK, ETC. 


1. How many units of work are expended in raising 
one hundredweight from a depth of 60 fathoms ? 

The work done in raising a weight is measured 
by weight in pounds multiplied by the height in 
feet through which it is raised ; hence, in this case, 
since one fathom = 6 feet, the work expended is 
112 x 60 x 6 = 40,320 foot-pounds. 

2. How many units of work are spent in filling a 
tank with water; the tank is 12 feet long, 6 feet 
wide, and 24 feet deep inside, and the water has to 
be lifted an average distance of 20 feet? 

The content of the cistern is 12 x 6 x 24 = 180 
cubic feet, and one cubic foot of water weighs 
about 62-4 lb.; hence the entire weight to be lifted 
is 180 x 62:4 lb., and the work to be done is 180 x 
62°4 x 20 = 224,640 foot-pounds. 

3. How many units of work are required to raise 
the materials for building a solid column of brick- 
work 100 feet high, the section of which is uniform, 
and 14 feet square ;one cubic foot of brickwork 
weighing 112 lb.? 

The student should carefully distinguish between 
the expressions “14 feet square” and “ 14 square 
feet.” The former means a square of 14 feet side ; 
and hence of area = 14 x 14 or 196 square feet. 

The whole content of the column is 100 x 196 
=: 19,600 cubic feet, and the weight of material in 
it is 19,600 x 112 lb. 

But this material has not to be all lifted the same 
height ; the work done in a case of this kird is 
found by multiplying the total weight lifted by the 
height of the centre of gravity * of the mass when 


* The meaning of the term ‘centre of gravity” will be 
explained in a later lesson. 
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in its raised position. In this case, since the section 
is everywhere the same, thecentre of gravity is at half 
the height of the column. ‘The work to be done is, 
then, 19,600 x 112 x 50 = 109,760,000 foot-pounds. 

4. The mean section of a stream is 8 feet x 2 feet; 
its mean velocity 2 miles an hour, and there is ata 
certain point on the stream a fall of 12 feet. Find 
the number of foot-pounds of energy running to 
waste every minute at this fall. 

The quantity in cubic feet passing every minute 
is found by multiplying the mean section of the 
stream in square feet by the mean velocity of the 
water in feet per minute. The latter is found thus— 


2 x 5280 feet per hour. 


_ 2x 198 or 176 feet per minute. 


2 miles an hour = 


The quantity per minute is then 16 x 176 cubic 
feet, and its weight is 16 x 176 x 62:4 lb, This 
multiplied by the height of the fall, 12 feet, gives 
the answer, 2,108,620 foot-pounds. 

5. Given that a man walking and pushing or 
pulling can do 3,130 foot-pounds of work in one 
ininute, how many men would be required to raise, 
by means of a capstan the friction of which is 
neglected, an anchor weighing 2 tons from a depth 
of 28 fathoms in 15 minutes? Answer, 16 men. 

G. Find the work done per minute by stearn, 
whose mean pressure is 40 lb. per square inch, on 
the piston of a steam-engine, the mean piston area 
exposed to steam pressure being 113 square inches, 
the stroke of the piston 2 feet, and there being 192 
working strokes per minute. 

Answer, 1,735,680 foct-pounds. 


ALGEBRA.—XIV. 


(Continued from p. 30.) 


ADFECTED QUADRATIC EQUATIONS (rontinuecl). 
257. We now furnish a set of problems in 
Adfected Quadratic Equations for practice. 


LEXERCISE 66. 


1. To find two numbers whose difference shall be 12, and the 
sinn of their squares 360. 

2. Two persons draw prizes in a lottery, the difference of 
whieh is £120, and the greater is to the less as the less to 10. 
What are the prizes ? 

3. What two numbers are those whose sum is 6, and tle 
stun of their cnbes 72? 

4. Divide the number 56 into two such parts that their pro- 
dttet shall be 640. 

5. A gentleman bought a number of pieces of cloth for 675 
crowns, Which he sold again at 48 crowns per picce, and gained 
by the bargain as much as one piece cost him. What was the 
number of pieces ? 

g. Aand B started together for a place 150 miles distant. 
A’s hourly progress was 3 miles more than B's, and he arrived 
at his Journey's end 8 hours and 20 minutes before B. What 
was the hourly progress of each ? 


7. The difference of two numbers is 6; and if 47 be added to 
twice the square of the less, it will be equal to the square of 
the greater. What are the numbers? j 

8. A and B distributed £1,140 each among a certain number 


of persons, <A relieved 40 persons more than B, and B gave to 
each individual £5 more than A. How many were relieved by 
Anand B? 


9, Find two numbers whose sum is 10, and the sum of their 
squares G8, 

10. Several gentlemen made a purchase together for £175. 
Two of them having withdrawn, the bill was paid by the others, 
each furnishing £10 more than would have been his equal share 
if the bill had een paid by the whole company, What was 
the number in the company at first ? 

11. A merchant bought several yards of cloth for 260, out of 
which he reserved 15 yards, and sold the remainder for £54, 
gaining two shillings a yard. How many yards did he buy, 
and at what price? 

12. A person bought two cubical stacks of hay for €15, each 
of which cost ns many shillings per solid yard as there wee 
yards in a side of the other, and the greater stood on more 
ground than the less by 7 square yards. Find the price of 
each stack. 

18. A gentleman bonght two pieces of cloth, the finer of 
which cost four shillings a yard more than the other. The finer 
piece cost £18; but the coarser one, which was two yards longer 
than the finer, cost only £16. How many yards were there in 
each piece ; and what was the price of a yard of each ? 

14, A merchant bought 54 gallons of Madcira wine, and a 
certain quantity of Teneriffe. For the former he gave half as 
many shillings by the gallon as there were gallons of Teneriffe, 
aud for the latter four shillings less by the gallon. He sold the 
mixture at ten shillings by the gallon, and Jost £228 16s. by his 
bargain, Required the price of the Madeira, and the number 
of gallons of Teneriffe. 

15. A person being asked his age replied, “If you add the 
square root of it to half of it, and subtract 12, the remainder 
will be nothing.” What was his age ? 

16, Two casks of wine were purchased for 58 crowns, one of 
which contained 5 gallons more than the other, and the price 
by the gallon was 2 crowns less than one-third of the number 
of gallons in the smaller cask, Required the number of gallons 
jn each, and the price by the gallon. 

17. If the square of a certain number be taken from 40, and 
the square root of this difference be increased by 10, and the 
sum be multiplied by 2, and the product divided by the nunber 
itself, the quotient will be 4. What is the number ? 

18, A person bought a certain number of oxen for 80 guinens. 
If he had received 4 more oxen for the same ioncy, he would 
have paid one guinea less for cach, Find the number of oxen. 

19. It is required to divide 24 into two such parts that their 
product shall be equal to 35 times their difference. 

20. The sum of two numbers is 60, and their product is tothe 
sum of their squares a8 2 to 5. What are the numbers ? 

21. Divide 146 into two such parts, that the difference of 
their square roots may be 6, ; 

22, What two numbers are those whose difference is 16 and 
their product 86? 

23. Find two fractions whose sin shall be 4, and the sum of 
their reciprocals 6 times as much. 

24. Required to find two numbers whose difference is 15, and 
half of their product is equal to 3 of the cube of the less number. 

25, A company ineurred a bill of €8 8s. One of them 
absconded before it was paid, and in consequence those who 
remained had to pay four shillings apiece more en their just 
share, How many were there in the company ? ® 

26. A gentleman bequeathed £7 48. to his grandchi{ldren ; 
but before the money was distributed two more were added to 
their number, and consequently the former received one shilling 
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apiece less than they otherwise would have done. 
grandchildren djd he leave ? 

27. The length added to the breadth of a rectangular room 
mnaken 42 feet, and the room contains 432 square feet. Required 
the length and breadth. 

28. A says to B, “ The product of our years is 120; and if I 
were 8 years younger, and you were 2 years older, the product 
of our ages would still be 120." How old was each ? 

29, Should the square of a certain number be taken from 89, 
and the square root of their difference be increased by 12, and 
the sum multiplied by 4, and the product divided by the number 
itself, the quotient will be 8}. What is the number? 

80. A mason laid 105 rods of wall, and on reflection found 
that if he had laid 2 roids less per day, he would have heen 6 
days longer in accomplishing the job. How many rods did he 
build per day ? 

81, The length of a gentleman's garden exceeded its breadth 
by 5 rods, It cost him 8 crowns per rod to fence it ; and the 
whole number of crowns which the fenee cost was equal to the 
number of square rods in the garden, What w2re its length 
and breadth ? 

32, What number is that which being added to its square 
root will make 156? 

838. The circumference of a grass plot is 48 yards, and its 
area is equal to 35 times the difference of its length and breadth, 
What are its length and breadth ? 

84. Agentleman purchased a building plot, and in the centre 
of it erected a house 54 feet long aud 86 feet wide, which 
covered just one-half his land. This arrangement left him a 
flower-border of uniform widéh all round his house. What was 
the width of his border, what the length and breadth of his plot, 
and how much land did he buy ? 

35. A general wished to arrange his army, which consisted 
of 20,886 men, in a solid body, so that each rank should exceed 
each file by 59 men. How many must he place in rank and file ? 

86. A man has a painting 18 inches long, and 12 inches wide, 
which he orders the cabinet-maker to put into a frame of 
uniform width, and to have the aren of the frame equal to that 
of the painting. Of what width will the frame be? 

87. A man having to walk 54 miles, finds that if he increases 
his speed half a mile per hour, he will perform his task 14 hours 
sooner than if he walked at his usual rate. Find that rate. 

88, A merchant sold a quantity of goods for £39, and gained 
as much per cent. as the goods cost him. Tow much did he 
pay for the goods ? 

39. Suppose in a garden, 400 feet long and 300 foet broad, 
there is a walk 10 feet wide all round the garden, equidistant 
from and parallel to the wall, and that it divides the garden 
into two equal parts; that is, the area betwixt the wall and 
walk is the same as the area within the walk. Required the 
breadth of the space between the wall and the walk. 

40. Aand B staited from two cities 247 mules apart, and 
travelled the same road till they met. A's progress was 1] mile 
per d@y Jess than B's, and the number of days before they met 
Was greater by 3 than the number of miles B went per day. 
How many miles did each travel ? 

41, Two persons, A and B, invest £2,000 in business, A’s 
money remained in trade 17 months, and he received £1,710 for 
his share of the profit and stock ; B’s money was in trade 12 
months, and he received £1,040 for his share of the profit and 
stock. What was each partner's stock ? 

42. A merchant bought a plece of cloth for 162 florins ; the 
number of shillings which he paid per yard was § of the number 
of yards. Required the length of the cloth, and the price per 
york 

43, Therggwas a cask containing 20 gnlions of wine; a 
quantity of this was drawn off and put into another cask of 
equal size, and then this last was filled with water ; and after- 
wards the first cask was filled with the mixture from the 


How many 


xecond. It appears that if 63 gallons are now drawn from the 
first and put into the second, there will-ho equal quantities of 
wine in cach cask. How much wine was first drawn off? 

44. A man bought 80 1b. of pepper and 100 1b, of ginger 
for £65, at such prices that he obtained CO Ib, more of ginger 
for £20 than he did of pepper for £10. What did he pay per 
pound for cach ? 

RATIO AND PROPORTION. 

258. The design of mathematical investigations 
is to arrive at the knowledge of particular quan- 
tities, by comparing them with other quantities, 
cither equal to, or greater, or less than those which 
are the objects of inquiry. This end is most com- 
inonly attained byymeans of a series of equatidns 
and proportions. When we make use of equations, 
we determine the quantity sought, by discovering 
its equality with some other quantity or quantities 
already known. 

We have frequent occasion, however, to compare 
the unknown quantity with others which are not 
eyual to it, but either greater or less. 

Unequal quantities may be compared with cach 
other in two ways :— 

(1) We may inquire how much one of the quanti- 
ties is greator than the other ; or, 

(2) We may inquire how many times one quantity 
contains the other. 

The selation which is found to exist between the 
two quantities compared is called the ratio of the 
two quantities. 

RATIO is of tra hinds, arithmetical and geometri- 
cal, It is also sometimes called ratio by subtraction 
and ratio by division. 

259. ARITHMETICAL RATIO is the DIFFERENCE 
Le‘wcen tno quantities or sots af quantitics. The 
quantities themselves are called the terms of the 
ratio, that is, the terms between which the ratio 
exists. Thus 2 is the arithmetical ratio of 5 to 3. 
This is sometimes expressed by placing two points 
between the quantities, thus, 5°'3, which is the 
same as 5-3. Indeed, the term arithmetical ratio, 
and its notation by points, are almost needless, and 
are seldom used. For the one is only a substitute for 
the word difference, and the other for the sign —. 

If both the terms of an arithmetical ratio be 
multiplied or divided by the same quantity, the 
votio will. in effect, be multiplied or divided by 
that quantity. 

Thus, if 


Then multiplying both sides 
by h aes 3), ha —hb= kr, 
digas j a bf 

And dividing by (Ax. 4), ee 

If the terms of one arithmetical ratio be added 
to, or subtracted from, the corresponding terms of 
another, the ratio of their sum or difference will be 
equal to the sum or difference of the two ratios. 


G— br, 
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if a—d 
And d—h 
Then (a + 4)—(b + 4) =(@— 6) + (@—h); for 
each =a+d—b—h. 
And (a ~ d) —(b —h) = (a— b)— (d—h); for 
each =a—d—b+h. 
Thus the arithmetical ratio of 11::4 is 7, 
And the arithmetical ratio of 5:°:2 is 3. 


The ratio of the sum of the terms 16::6 is 10, 
which is also the sum of the ratios 7 and 3. 

The ratio of the difference of the terms 6°: 2 is 4, 
which is also the difference of the ratios 7 and 3. 

260. GEOMETRICAL RATIO is that relation be- 
tween quantities which is expressed by the QUOTIENT 
of the one divided by the other. 

Thus the ratio of 8 to 4 is £ or 2; for this is the 
quotient of 8 divided by 4. In other words, it 
shows how often 4 is contained in 8. 

The two quantities compared are called a couplet. 
The first term is the antecedent, and the last the 
conseg went, 

Geometrical ratio is expressed in two ways. 

(1) In the form of a fraction, making the ante- 
cedent the numerator, and the consequent the de- 
rs And 

(2) By placing a colon between the quantities 
compared ; thus, a: 5 expresses the ratio of a to 4, 

Of these three, the antecedent, the consequent, 
and the ratio, any two being given, the other may 
be found. 

Let a = the antecedent, c = the consequent, 
7 = the ratio. 


} are the two ratios, 


nominator ; thus the ratio of @ to d is 


By definition r = - ; that is, the ratio is equal 


to the antecedent divided by the consequent. 
Multiplying by c, a=cr; that is, the ante- 
cedent is equal to the consequent multiplied 


into the ratio. 
a 


Dividing by r,c= =? that is, the consequent 
is equal to the antecedent divided by the 
ratio. 

If two couplets have their antecedents equal, and 
their consequents equal, their ratios must be equal. 

If in two couplets the ratios are equal, and the 
antecedents equal, the consequents are equal; and 
if the ratios are equal and the consequents equal, 
the antecedents are equal. 

If the two quantities compared are equal, the 
ratio is a unit, or a ratio of equality. The ratio of 
8 x 6: 18 is a unit, for the quotient of any quantity 
divided by itself is 1. 

If the antecedent of a couplet is greater than the 
consequent, the ratio is greater than a unit. For if 


a dividend is greater than its divisor, the quotient 
is greater than a unit. Thus the ratio of 18 : 6 is 3. 
This is called a ratio of greater inequality. 

On the other hand, if the antecedent is /ess than 
the consequent, the ratio is less than a unit, and is 
called a ratio of less inequality. Thus, the ratio of 
2:3 is less than a unit, because the dividend is less 
than the divisor. 

261. INVERSE 07 RECIPROCAL RATIO is the ratio 
of the reciprocals of two quantities. 

Thus, the reciprocal ratio of 6 to 3 is 3 to 4; that 
is, + ¢. 

The direct ratio of a to B is ; ; that is, the ante- 


cedent divided by the consequent. 
1 1.12.08 


: ee ee 
The reciprocal ratio is ae alr teat tl ale 


= ; that is, the consequent 4 divided by the ante- 


cedent a. 

Hence a reciprocal ratio is expressed by inverting 
the fraction which expresses the direct ratio; or 
when the notation is by points, by inverting the 
order of the terms. 

Thus, a is to d inversely as 0 to a. 

262. COMPOUND RATIO is the ratio of the PRO- 
Ducts of the corresponding terms of two or more 
simple ratios. 


Thus the ratio of 6:3, is 2, 
And the ratio of 12: 4, is 3, 


The ratio compounded of these is 72 : 12 ==6. 


Here the compound ratio is obtained by multiply- 
ing together the two antecedents, and also the two 
consequents of the simple ratios. Hence it is equal 
to the product of the simple ratios. 

Compound ratio is not different in its nature 
from any other ratio. The term is used to denote 
the origin of the ratio in particular cases. 

If in a series of ratios the consequent of each 
preceding couplet is the antecedent of the follow- 
ing one, the ratio of the first antecedent to the last 
consequent is equal to that which is compounded of 


all the intervening ratios. 


a:b, 
b:e, 
c:d, 
d:h, 
the ratio of a: is equal to that which is com. 
pounded of the ratios of a: b, of b: c, of ¢: d, and 


Thus, in the series of ratios, 


of d:h. For the compound ratio by the last 
., . aed a 
article is bodh =e %: h. 


A particular class of compound rativs is pro- 
duced by multiplying a simple ratio in itself, 
or into another equal ratio. These are termed 
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duplicate, thiplicate, quadruplicate, etc., according 
to the number of multiplications. 

A ratio compounded of two equal ratios, that is, 
the square of the simple ratio, is called a duplicate 
ratio. 

One compounded of three, that is, the cube of the 
simple ratio, is called a triplicate ratio, etc. 

In a similar manner the ratio of the square roots 
of two quantities is called a subduplicate ratio; 
that of the cube roots a subtriplicate ratio, etc. 

Thus, the simple ratio of a to bisa: b. 

The duplicate ratio of a to 6 is a? : b?. 

The triplicate ratio of a to d is a® : 3. 

The subduplicate ratio of a to bis /a: Vb. 

The subtriplicate ratio of a to b is Wa : 8/3, etc. 


N.B.—The terms duplicate, triplicate, etc., must 
not be confounded with double, triple, etc. 


§ 
The ratio of 6 to 2 is 


2 = 3. 
Double this ratio, that is, tice the 
ratio, is 12:32: 6; 
Triple the ratio, i.e., three times the 
ratio, is 18:2 = 9. 
The duplicate ratio, i.e., the sguare , 
of the ratio, is 67; 22= 9, 
The triplicate ratio, t.e., the cube 
of the ratio, is 63: 23 == 27. 


263. That quantities may have a ratio to each 
other, it is necessary that they should be so far of 
the same nature, that one can properly be said to 
be either equal to, or greater, or less than the 
other. Thus a foot has a ratio to an inch, for one 
is twelve times as great as the other. 

264. From the mode of expressing geometrical 
ratings in the form of a fraction, it is obvious that 
the ratio of two quantities is the same as the value 
of a fraction whose numerator and denominator are 
equal to the antecedent and consequent of the 
given ratio. Hence, 

To multiply or divide both the antecedent and con- 
sequent hy the same quantity, does not alter the ratio. 
To multiply or divide the antecedent alone by any 
quantity, multiplies or divides the ratio; to multiply 
the c®nsequent alone, divides the ratio ; and to divide 
the consequent, multiplies the ratio. That is, multi- 
plying and dividing the antecedent or consequent 
has the same effect on the ratio, as a similar opera- 
tion, performed on the numerator or denominator, 
has upon the value of a fraction. 

If to or from the terms of any couplet, two other 
quantities having the'same ratio be added or sub- 
tracted, the sums or remainders will also have the 
same ratio, Thus the ratio of 12: 3 is the same as 
that of 20:5. And the ratio of the sum of the 
antecedents 12 + 20, to the sum of the consequents 
8+ 5, is the same asthe ratio of either couplet. 


That is, 
12 + 20:3+5::12:3=20: 5, 
12+20 12 2 
3+6 ~ 3 5, 
So also the ratio of the difference of the ante- 
cedents to the difference of the consequents is the 
same. That is, 
20 —12:5—3::12: 32220: 5, 
20—12 12 20 
5-3 ~~ 37 6 
If in several couplets the ratios are equal, the sw 
of all the antecedents has the same ratio to the sum 
of all the consequents, which any one of the ante- 
cedents has to its consequent. 


= 4. 





a 


12:6= 2. 

: 10:5 = 2. 

Thus the ratio seers 
. 6:32. ‘ 


Therefore the ratio of 
(12+10+8+4+6):(64+5+4+43)=—2. 


EXERCISE 67. 

1, Which is the greater, the ratio of 11:9, or that of 44 : 85? 

2. Which is the greater, the ratio of 7+ 3: 3a, or that of 
2a + 7 34a? 

8. If the antecedent of a couplet be 65, and the ratio 18, what. 
is the consequent ? 

4. If the consequent of a couplet be 7, and the ratio 18, what 
is the antecedent? 

5. What is the ratio compounded of the ratios of 3:7, and 
2a: 5b, and 77+1: 87 - 2? 

6. What is the ratio compounded of z+ y: band 2- y: a+b, 
anda+b:h? 

7. If the ratios of 5z + 7: 2x — 8, andx+2: 42+ 8 be com- 
pounded, will they produce a ratio of greater inequality, or of 
less inequality ? : 

8. What is the ratio compounded of 7+ y: a, and z- y:}, 
and b: = = cm) 

9. What is the ratio compounded of 7: 5, and the duplicate 
ratio of 4: 9, and the triplicate ratio of 8; 2? 

10. What is the ratio com pounded of 8: 7, and the triplicate 
ratio of x: y, and the subduplicate ratio of 49 : 9? 


PROPORTION. 





265. When four quantities are related to one. 


another in such a manner that the first divided by 
the second is equal to the third divided by the 
fourth—in other words, when the ratio of the first, 
to the second is equal to the ratio of the third to 
the fourth, the four are said to be in direct pro- 
portion. From this definition it will be seen that 
proportion is simply the equality of ratios. Though 
we have only spoken of two equal ratios, there may 
be any number, and in all cases the terms of these 
ratios are said to be in direct proportion. 

Care must be taken not to confound proportion 
with ratio. This caution is the more necessary, 
as in common discourse the two terms are used 
indiscriminately, or rather, proportion is used for 
both. The expenses of one man are said to bear & 


~ 
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greater proportion to his income than those of 
another. But according to the definition which has 
just been given, one proportion is neither greater 
nor less than another. For equality does not admit 
of degrees. One ratio may be greater or less than 
another. The ratio of 12: 2 is greater than that of 
6 : 2, and less than that of 20:2. But these differ- 
ences are not applicable to proportion, when the 
term is used in its technical sense. The loose signi- 
fication which is so frequently attached to this word, 
may be proper enough in familiar lanyuage ; for it is 
sanctioned by general usage. But for scientific pur- 
poses, the distinction between proportion and ratio 
should be clearly drawn and cautiously observed. 

Proportion may be expressed either by the com- 
mon sign of equality, or by four points between the 
two couplets. 


Thus 
8:°-G=4:-2, or 8° oe arithmetical 
ab=e-'d, ora: *-@J proportions. 
And 
12:6=28:4, or 12:6::8: na ghee 
a@:b=d:h,or a:b::d:hJ proportions. 


The latter is read, “the ratio of a to } equals the 
ratio of d to /4;” or more concisely, “a is to J as 
ato h.” 

The first and last terms are called the extremes, 
and the other two the means. Homologous terms 
are either the two antecedents or the two con- 
sequents. 2alogous terms are the antecedent and 
consequent of the same couplet. 

As the ratios are equal, it is manifestly im- 
material which of the two couplets is placed first. 


anes oe 
a 
For it 5 = 5, then 5=> 


The number of hee in a proportion must be at 
least four. For the equality is between the ratios 
of two couplets; and each couplet must have an 
antecedent and a consequent. There may be a 
proportion, however, between three quantities ; for 
one of the quantities may be repeated, so as to form 
two terms. In this case the quantity repeated is 
called the middle term, or a mean proportional 
between the two other quantities, especially if the 
proportion is geometrical. 

Thus the numbers 8, 4, 2, are proportional. That 
is,8:4::4:2. Here 4is both the consequent in 
the first couplet, and the antecedent in the last. 
It is therefore a mean proportional between 8 and 2. 

The last term is called a third proportional tothe 
two other quantities. Thus 2 isa third proportional 
to 8 and 4. 

Inverse or reciprocal proportion is an equality 
between a direct ratio and a reciprocal ratio. 
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Thus 4:2::4:4; that is, 4 is to 2 reciprocally, 
as 3to 6. Sometimes, also, the order of the terms 
in one of the couplets is inverted, without writing 
them in the form of a fraction. 

Thus 4:2::3:6 inversely. In this case, the 
first term is to the scoond, as the fourth to the 
third ; that. is, the first divided by the second is 
equal to the fourth divided by the third. 

When there is a series of quantities, such that the 
ratios of the first to the second, of the second to the 
third, of the third to the fourth, etc., are all equal, 
the quantities are said to be in continued proportion. 
The consequent of each preceding ratio is then the 
antecedent of the following one. 

N.B.—Continued proportion is also called pro- 
gression. 

In the preceling articles of this section, the 
general properties of ratio and proportion have 
been defined and illustrated. It now remains to 
consider the principles which are peculiar to each 
kind of proportion, and attend to their practical 
application in the solution of problems. 


KEY TO EXERCISES. 
EXERCISE 62. 


1. 4b + V16b? + h. ae ae 


f+ WG +h+h)— ap 2 
Setcaa Oo 1 . 
SB. 4aVE Fh =a, ne Liaa/ 14th 


4evd + Bp == 4 + /(a = 18 + 4b —(9 = 1) 


ah ae i. 2 
-y 7 ae ee 


EXERCISE 63. 
1+ 4/1 + (a+ Ih 
a+ 


cv 


1. 4or — 14. , _ 
(t 4o6@ 
, af ta-n+e-t -* 


EXERCISE 64. 





to 


laveranrent RS 
Vile + 40h — ax d 5, (V4b* + 0 +a + 2b)". 


— ey — 


1. Qu 
2. 8 or — 43. 6. (+ Vh—1 + 4— 2). 
’ : 
De 7 (£V16+a+b—-4", 
EXERCISE 65, 
7 - an 
1. Tor — 4. 17. 9, 4, or —~34, 
2, 12or-}. Sg ae 
3. 4o0r = 1. J eer 
4. 4or-1. 18. ( 
5. 40r 34. 19. + 2, — 8, or =}. 
G6. 12 0r 6. 20, b + 4a’ — bs 
7. 2lor 5. 4 hs 120 
8. l or — 28, - £ OF ig ; 
9% 4o0ri1. 22, 243 or — 28F, 
10, 49 or 40$. 23, 4 or — 25 
1]. 4or( - 77, 24, 9a or — a. 
syle or yy". 26. 2 or —3. 
13. 4or—1], O7, 2or — My, 
14. lorl1 #2715. ‘ € 
28, 8 or 23. 

15. 4or1. 29. 9 or ( s+ 5 

1 + ,/ — 48 « or — : . 
16. 4, -8, or a ean BOR aie. 
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aA TALIAN.—II. 


{Continued from p. 89.] 


THE SEMI-VOWELS (vontinued). 


Yinst, the sharp sound of s may be said to be 
the ruling sound, because it is heard in the greater 
number of syllables and words, We shall in- 
variably mark it by the single letter s ; and wher- 
ever this is used, the reader will remember that 
it represents the sharp hissing sound of the 
letter. It has always the sharp hissing sound in 
the beginning of a word before a vowel; as, for 
example, sale, pronounced s#h-lai, salt; sole, s6-lai, 
the sun; sempre, s6m-prai, always ; subito, sb0-bee- 
to, suddenly. It has also the sharp hissing sound 
before the consonants c, 7, py, g, and ¢: as, for ex- 
ample, in sealéro, skéhl-tro, shrewd; sforzo, sfér- 
tzo, compulsion; e7zcspo, kraéi-3po, crisp; pasqua, 
pah-skwah, Easter; pasto, pah-sto, a meal. It has 
also the sharp and hissing sound after the con- 
sonants J, 2, and 7, and we may say a pre-eminently 
hard and hissing sound in this case: as, for ex- 
ample, falso, fahl-so, false; corso , kérr-so, course ; 
arso, abrr-so, burnt ; forse, f6rr-sai, perhaps ; pianse, 
peeahn’-sai, he wept ; rinse, vin-sai, he vanquished. 

Secondly, the milder sound of the s occurs gener- 
ally when it is placed between two vowels. As the 
nearest possible approach to it, we shall follow 
the practice of Walker’s English pronouncing 
dictionary, and mark it with a <: for example, 
arviso, ahv-vée-zo, opinion; guisa, gwée-za, guise, 
manner ; fesoro, tai-zd-ro, treasure; wsura, 00-200- 
rah, usury, etc. : 

This rule is subject to several exceptions, the 
most important of which we must state here. 

Many Italian adjectives end in -os0 and -03e, and 
whenever kefore these terminations there is a vowel, 
the terminhtional s has the sharp hissing sound: 
as, for example, gluriose, pronounced glo-reed-so ; 
rirtwoso, virr-tood-so, Virtuous ; tortwoso, torr-toob- 
so, tortuous. 

In the greatest part of compound words, where 
8 begins the syllable, it has the sharp hissing 
sound: as, for example, prosequirc, pro-sai-gwée- 
rai, continue; risolvere, ree-sdl-vai-rai, to dissolve. 

There are other exceptions which we shall take 
occasion to point out as examples occur. 

Further, s has the mild sound when it immc- 
diately precedes the consonants B, d, q, l,m, 7,7, 
wv: as, for example, sbarra, pronounced zbahrr-rah, 
bar, barrier ; sguardo, zgwahrr-do, look ; slontanzre, 
zion-tah-ndh-rai, to remove; smania, zmah-necali, 
madness ; svervare, znerr-vah-rai, to unnerve ; sradi- 
care, zrah-dee-kéh-rai, to eradicate; sveltu, zvél-to, 
lively, clever, nimble, easy. There are many com- 
pound words in Italian, beginning with the particles 


dis and mis, and before consonants the final sof 
these particles must always have the sharp hissing 
sound, even before the last-mentioned consonants: 
for example, disbandire, pronounced dis-bahn-dée- 
rai, to banish; disdire, dis-déc-rai, to retract. 

When as is between two vowels, it does not 
follow the rule of the single s, but must be sounded 
with a sharp hissing sound: as, for example, fosso, 
pronounced fés-so, a ditch, a canal; rosso, rés-so, 
red ; posso, pos-so, I can. 

We have not yet spoken of the letter ZH. It is 
named in the alphabet acca (pronounced ah’k-kab). 
According to its alphabetical sound, and because 
its two syllables are substantially one, only placed 
inversely, it might be classed as a semi-vowel; but 
as it is only an auxiliary letter to modify the 
sounds of c and g,as we shall have occasion to 
explain fully hereafter, it is a mere soundless, 
written sign, not a letter. It also serves to distin- 
guish the words ho, I have, from a, or; hai, thou 
hast, from ai, dative plural of the article; ha, he 
has, from a, the preposition “to”; and hanno, they 
have, from anno, the year. This distinction is, 
however, only for the eye, for in pronouncing the 
h is quite mute; and some purists, headed by 
Metastasio, instead of an /, put the grave accent 
on those first four words. 

The Italian has no aspirates, which essentialiv 
distinguishes it from the leading languages ot 
Europe. Only in the middle, and at the end of 
some few interjections, a kind of aspiration is 
heard, which is only produced by the prolongation 
of the sound of the vowel, or of the transition of 
the voice from one vowel to another—principally, 
however, by a more emphatic emotion by which 
such interjections are thrown out: as, for example, 
ah! ahil deh! ahimé! ch? oh! chil ohi! ohime! 
doh! 

The letters A, IW, V, and Y, important letters in 
English, do not occur in Italian. 


SECOND PRONOUNCING TABLE. 


Sroning the combination of Vowels with Semi- 
Towels in Natural Order. 


Ttalian. Pronounced, English. 
Fere fé-raj Beasts, 
Refe 1Ai-fai acaeanne 
Fore fo-tehai Mouth (of a river). 
Cefo tehé-fo A rah 
Fugo fuo-go I put to flight. 
Gufo goo-fo A horned owl, 
Lago lah-go’ Lake. 
Gola gé-lah Throat, 
Leao Jai-z0 Hurt. 
Sole 80-liti Sun, 
Lice lée-tchal It is permitted. 
Cieli tché-lee The heavens, 
Lode 1}-dai Praise. 
Delo dé-lo Delus, 
Lume 1do-mal Light, 
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Italian, Pronounced, English. 
Mule mdo-lai Mules. 
Maro mah-ro Wild basil. 
Roma ré-mah Ronne. 
Mese mai-zai Month. 
Seme sai-mai Seed. 
Mira meée-rah The sight in artillery, aim. 
Rami réah-mev Branchex, 
Modo mo-do Manner, mode. 
Domo d6-mo Tained. 
Muro mMoo-To Wall. 
Rimo réo-mo 1 reconsider, 
Nave nah-vai Ship. 
Vena vai-nah Vein. 
Nera nai-rah Negress. 
Rane rah-nai Frogs. 
Nice neée-tehai Berenice, a woman’s name. 
Cent tehai-nee Thou suppest. 
Nome no-mai Name. ' 
Meno mai-no Less. 
Nuca noo-kah Nape of the neck. 
Curr k6o-nah Cradle. 
Rado rah-do Thin, rare. 
Dora do-rah He gilds., 
Rese rai-zai Surrenders (of towns), 
Sere sé-rai Sir. 
Rido rée-do 1 laugh. 
Dori do6-ree Thou gildest. 
Roba ré-bah Property, victuals, mer- 
Baro bah-ro A cheat.  [chandise. robe. 
Rude roo-dai Rude. 
Dure déo-rai Durations, 
Sara : sah-rah Sarah. 
Rasa rah-zah Erased. 
Seco shi-ko With himself. 
Cose k6-sai Things. 


This is the plural of cosa, thing (pronounced 
k6-sah), one of those exceptional words where the 
¢ must be pronounced with a sharp hissing suund, 
though it is placed between two vowels. 

Jtalian, 


Pronounced, English. 

Sire sée-rai Formerly Sir, now Sire. 
Reso rai-zo Rendered. 

Soma 80-mah Burden. 

Maso mah-zo Tom. 

Beffare bef-fah-rai To scoff, , 

Offeso of-fai-z0 Offended. 

dSoffice s0f-fee-tchiai Soft, flexible, supple. 
Soffogo s0f-fo-go I suffocate. 

Suffuso soof-foo-z0 Wetted. 

Corallo ko-rahl-lo Coral 

Vitello vee-tél-lo Calf. 

Cavillo kah-vil-lo ] annoy, quibble. 

Uo rah-tol-lo Satisfied, satiated, tired. 

Catullo kah-téol-lo Catullus. 

Cenammo tchai-nahm-mo We supped. 

Dilemma dee-lém-mah = Dilemma (logical). 
Hnimma ai-niim-mah Enigina. (the chin, 
Sommommo som-mém-mo A blow with the fist under 
Affumo ahf-foo-mo 1 smoke (meat). 
Inganno in-gahn-no Deceit. 

Antenna ahn-tén-nah Yard (of a ship). 

Erinni ai-rin-nee The Furies. 

Aronne ah-rén-nai Aaron. 

Alunno ah-Idon-no Alumnus, pupil. 
Caparra kah-pahrr-rah Earnest money. 

Atterro aht-terr-ro I knock down. 

Butirro boo-tirr-ro Butter. 

Rioorro ree-korr-ro 1 recur. 

Azzurro ah-dzéor-ro Azure. 

Abbasso ahb-bahs-so Low, 

Ossesso 08-88-80 Possessed, bored, dunned, 
Affiaso ahf-fia-8o Affixed. 
Indosso in-dés-s0 Upon the back. 
Concusso con-kdo8-80 Moved, shaken, contrite. 


THE DIPHTHONGS. 
We have now to speak of the diphthongs; but 
before entering into details we may remark that 
these letters differ materially from the English, 


inasmuch as the two vowels forming a diphthong 
do not entirely merge into one sound, but are in 
Italian more or less distinctly heard, though only 
pronounced by one opening of the mouth, and with 
one emission of the air or voice, which gives them 
the value of one sound. This broad and general 
characteristic, however, prevails among all Italian 
diphthongs, that there must be a ruling sound, 
requiring a greater stress of the voice and more 
distinctness of utterance, which ruling sound is at 
one time on the first, at another on the second of 
the two vowels. In those diphthongs where the 
second of the two vowels is the ruling sound, the 
voice glides more rapidly from the first vowel to 
the second, and is, as it were, absorbed by it. The 
second is on that account heard with greater dis- 
tinctness, and such diphthongs present more of a 
united sound; while in those diphthongs where 
the first of the two vowels is the ruling sound, the 
second is somewhat more distinctly heard than the 
first vowel of those diphthongs which approach to 
a united sound, though shortly and quickly trailed 
along, as it were, by the first. 

The second kind or class may be termed, on this 
account, the separated diphthongs, the first class 
the united .diphthongs—though we must caution 
the reader not to understand these words in their 
strictly literal sense; because, as stated before, in 
all Italian diphthongs the two vowels are more or 
less distitctly heard. 


United diphthongs are, for example :— 


ia, as in fiato (feeGh-to), breath; biada (beedh- 
dah), corn; pianv (peesh-no), even, slow. 

de, as in lieto (leeé-to), cheerful; bieco (beeé- 
ko), squinting; priego (preeé-go), request, 
prayer. 

io, as in fiore (fee6-rai), flower; péore (peed- 
vai), it rains; Ddrioso (bree-6-s0), lively; 
chioma (keed-mah), head of hair. 

iu, as in pit (pee6o), more ; fiwme (feedo-mai), 
a river ; schiwma (skee6o-mah), foam, scum. 

ua, as in guasto (gwah-sto), destruction ; qua 
(kw&h), here, hither; quale (kwahplai), 
who. 

ue, as in guerra (gwérr-rah), war; Guelfo 
(gwél-fo), a Guelph; questo (kwé&i-sto), 
this. 

wi, as in guisa (gwée-zah), guise, manner; 
Guido (gwée-do), Guy ; gui (kwee), here. 

wo, as in cuore (koo6-rai), heart; swono (s006- 
no), sound ; temo (o06-mo), man. 

Separated diphthongs are, for example :— 

ae, as in aere (dhai-rai). air, gas; gerimante 
(ahai-ree-méhn-tai), one who predicts by 
the air, or by aeromancy. 
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ai, asin laldo (léhee-do), ugly; maig: (mahee- 
86e), yes, indeed. ¢ 
ao, asin Paolo (pého-lo), Paul. 
au, a8 in awra (Ahoo-rah), a soft breeze ; lauro 
; .(i&hoo-ro), laurel; fraud; (fréhoo-dai), 
deceit; fauno (fihoo-no), fawn; causa 
(k&hoo-zah), a cause (at law), affair. 

We have classed aw as a separated diphthong 
where the frat vowel is the ruling sound. There 
are, however, words containing that diphthong in 
which «w, the second, is the ruling sound; thus, 
paura (pahéo-rah), fear; baule (bahéo-lai), port- 
manteau ; Sauille (sahéol-lai), Saul. But even in 
this class of words @ and uw must be distinctly 
heard. 


e0, as in Holo (é0-lo), Holus. 

eu, as in Huropa (aioo-ré-pah), Europe ; feudo 
(fé00-do), a feud or feoff; Seleuco (sai- 
lé00-ko), Seleucus. 

It must be noted that there are vowels which 
come together in words, but are, nevertheless, not 
diphthongs; as, for example, coagulare (ko-ah-goo- 
léh-rai), to coagulate; coerente (ko-ai-rén-tai), co- 
herent ; caos (k4h-os), chaos. 


THIRD PRONOUNCING TABLE. 
Showing Words with Vowels in Cualition. 


1. Words the same with regard to their letters, 
but different with regard to their syllables :— 


07 
a 
Italian. Pronounced. Englieh. 
Linea lée-nai-ah A line. 
Idea ee-dé-n Idea. 
Idee ee-dé-al Ideas. 
Linee lée-nal-af Lines. 
Set aé-6e Bix. 
Omei + O-mé C8 Woes, sorrows. 
Leone lai-6-nai Lion. 
Euro é00-ro East wind. 
Creuse krai-do-zah Creusa, a woman's name, 
Buda beedh-dah Corn. 
Diana dee-alh-nah Diana, 
Cielo tché-lo Heaven, horizon, the alr, 
Lieto leeé to Cheerful. 
Paolo paho-lo Paul. 
Fauno tahoo-no Fawn, 
Paura h-do-rah Fear. 
Grove jo-vai Jove, Jupiter, 
Dio dée-o God. . 
Giudu 60-dah Judas, 
Liuto £8 00-to Lute, 
Ovbo oee-b6 Fie ! 
Annot ahn-nd-ee Thou annoyest. 
Quasi kwah-zee Almost, as it were. 
Duale doo-ah-lai Dual. 
Queto kwé-to Quiet, calm. 
Duello doo-6l-lo Duel, fray. 
Fluido flodee-do Fluid. 
Luigi loo-ee-jee Lewis. 
Luogo loo-6-go Space, spot, locality, 


FOURTH PRONOUNCING .TABLE. 
Fur Additional Exercise in the Vowels. 


1. Words that contain a, e, 7, 0, or repeated u :— 


Ttalian. Pronounced English. ° 
Balia bah-leeah Nurse. 
Balia bah-lee-ah Power, dominion. 
Balio hah-leeo A tutor, foster-father. 
Balvo bah-lee-o Bailiff, steward, presi- 
Bacio! bah-tcho A kiss, I kiss. {dent 
Bacto bah-tchee-o A northern aspect. 
Bugia hdo-jah He bores a hole, he lies. 
Bugia' boo-jee-ah A lie. 
Empia {piva)  ém-peeah Impious. 
Empia (forem- — em-pee-ah He filled. 
Liscia lee-shiée-ah Polished or smooth. 
Liscia lée shah Smooth, sleek. 
Viola veeo-lah Violet. 
Viola Vvee-o-lah A little street. 


2. Words nearly the same as respects letters, but 
different with regard to syllables .— 


Ttalign. Pronounced. English: 
Soffa s6f-feeah He blows. 
ae 4 so-fée-ah Sophia, a woman’s name. 
alvagto mahl-vah-jo Wicked. 
Malvagia mahl-vah-}ée-ah Malinsey wine. 
Primizia pree-mee-tsee-ah Firstlings of fruit or 
aniinals in sacrifice. 
Primazta pree-mah-tsée-ah Primacy. 
Erbarta er-bah-ree-ah Vegetable market. 
Erbario er-bah-reeo Herbal. 
8. General exercises in diphthongs :— 
Italian, Pronounced, English. 
Aere Ahai-rai Air, gas. 
Paess 7 h-ai- zai Country. 
Laido a&hee-do Ugly. 
Caino kah-ée-no Cain. 
Tratno trahee-no The trot of horses. 
Tratno trah-ée-no Sledge 


Ttalian. Pronounced. English. 
Abbucinata ahb-bah-tchee-nah-tah Dazzled. 
Accanalata ahk-kah-nah-lah-tah Channelled (column). 
sadumandia gah lah mahn-drah Salamander, 
Cavaleava kah-vahl-kah-vah I rode 
Persevererete er-sal-vai-rai rai-tai You will persevere. 
Dipendente- ee-pen-den-tai-mén- Dependently. 

mente tal 
Pretenderete _— prai-ten-dai-rai-tal You will pretend. 
Eccellentemente et-tchel-len-tai-mén-tai Excellently. 
Insipidissum. in-see-pee-din see-mee Most insipid. 
Viconissume vee-tchee-nis-see-inee Very nearor vicinal. 
Inimucissimi —_—- eo-nee-mee-tvhis-see- Very hostile orinimical. 
mee 
Mirifict mee-ree-fee-tchee Wonderful,miraculous 
Distintissumi — dee-stin-tis-see-nee =Very clear or djstinct. 
Dificilissim. dif-fee-tchee-lis-see- Very difficult. 
mee 

Odoroso 0-(lo-rdé-80 Fragrant, odorous, 
Doloroso do-lo-ré-80 Painful, dolorous. 
Pomocotogno* po-mo-ko-tén-nyo Quince. 
Tumultuo tov-méol-too-o I excite atumult. fof. 
Usufruttuo 00 z00-froot-tuo-o I have temporary use 


2. Words comprising five vowels :— 


Italian. Pronounced, English. 
A ffetinosr alif-fet-too-6-si Kind, affectionate. 
Communiare kom-moo-nee-kéh-ral To communicate, 
Delricatuzzo dai-lee-kah-too tao Over-refined, delicate, 
Entustasmo en too zee-ah-zmo Enthusiasm. 
Filminatore fool-mee-nah-to-rai One who fulminates, 
Lusingheranno loo-zin gal-rahn-no They will flatter. 
Procuratrice pro-koo-rah-tree-tchai A solicitor’s wife. 
Republicano ral-poo-blee kah-no Republican. 
Saluberrimo sah-loo-bérr-1ee-mo Very wholesome. 
Speculatore gpai-koo-lah-té-ree Thinkers, apeculators, 
Subordinare 800-bor-dee-néh-rii To subordinate. 
Superlativo soo per-lah-tée-vo Highest, superlative. 


PRONUNCIATION OF THE LETTERS C, G, S, IN 
COMBINATION WITH OTHER LETTERS. 


WITH regard to the letters cand g, we have already 
stated and illustrated by examples in the first pro- 
nouncing table, that when ¢ and g are placed before 
the vowels a, 0, and uv, ¢ is sounded like &, and g 


* The sound of the gn will be explained later. 
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like the EngHsh g in the words game, go, and gull. 
But suppose that it should be necessary in the de- 
clension of nouns, the conjugation of verbs, etc., to 
give to the cand g before the vowels ¢ andi the 


" game sound that ¢ and g have before a, 0, and 1%, 


= 


the letter 4 must be used, which, being a mere 
soundless written sign, is on that account pre- 
eminently suited to the purpose. In this way we 
arrive at the combinations ch and gh; and from 
what has been said it is obvious that the sound of 
ch before ¢ and i can be no other than the sound of 
: ; and the sound of gi before e and i, that of g in 
the English words game, go, and gull. And this is 
a fundamentgl rule of the Italian grammar. For 
example, banche (pronounced béhn-kai), banks, 
offices ; stecehi (sték-kee), thorns, prickles ; Tedeschi 
(tai-déi-skee), Germans ; Turchi (t6orr-kee), Turks ; 
oche (6-kai), geese ; vecchio (vék-keeo), an old man ; 
perch (per-kadi), why, etc. 

Hence another fundamental rule of Italian, which 
goes side by side with the one above stated, that 
whenever a necessity arises for giving to the c¢ be- 
fore a, 0, and u the compressed sound of ¢ in the 
English word church, and to g before a, 0, and uv 
the compressed sound of @ in ginger, the letter 7 
(an auxiliary letter in this case) must be placed 
between oc and the vowels a, 0, and wu, and between 
q and the vowels a, 0, and «,; and the combina- 
tions thus arising will be cia, cio. ciu, and gia, gio, 
giu (pronounced tchah, tcho, tchoo, and jah, jo, 
joo). For example, ciascuno (tchah-sko6-no), every- 
body ; cianoia (tchihn-tchah), foolery ; cio(tchd), 
that, what ; ciuffo (tchéof-fo), I catch, etc. 

When c follows the letter s, thus forming the 
combination sc, and when at the same time it pre- 
cedes the vowels a, 0, and %, or the consonants / 
and 7, it will be clearly apparent that the c in this 
case will follow the general rule, and be sounded 
like k; as sca, sco, scu, acla, etc., scri, etc. (pro- 
nounced skah, sko, skoo, sklah, etc., skree, etc.). 
When, however, the combination se itmediately 
precedes the vowels ¢ and 7, the sound of the ¢ is 
less compressed than without the ¢ before it; and 
sc in such cases is sounded like sh in English 
words. The combinations sce and sci will there- 
fore be pronounced shai, or shé, and shee. But 
when c, with an ¢ before it and with e or i to 
follow, is to retain the sound of k just as before «, 
o, and 4, recourse is had to the same auxiliary 
letter 4 to indicate the preservation of the sound 
of ¢ like &; and the combinations sche and achi 
are pronounced skai, or ské, and skee. When, on 
the other hand, ¢ with an s before it, and with the 
vowels a, 0, and u to follow, is to be pronounced 
not like skah, sko, skoo, but like sh, recourse must 
be had.te the letter i, which is interposed between 
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sc and @,0, and %, Examples :—Scarpa (skahrr- 
pah), shoe; scoppiare (skop-peedh-rai), to burst, 
crack ; scuffia (sk6of-feeah), a woman's cap; acherno 
(skérr-no), mockery; schifare (skee-fah-rai), to 
avoid, to have an aversion for; sclamaré (sktah- 
mah-rai), to exclaim; scrivere (skrée-vai-rai), to 
write; scelto (shél-to), selected ; scevro (ehéi-vro), 
separated ; sciame (sh4h-mai), a swarm of bees; 
coscia (k6é-shah), thigh ; sciolte (shél-to), ungirded ; 
sciocco (shék-ko), stupid; asciutty (ah-shéot-to), 
dry. 
FIFTH PRONOUNCING TABLE. 
1. Che, Chi, Ghe, Ghi. 


Italian. Pronounced, English. 

Cheto kii-to | Quiet, 

Chino - kée-no Bent. 

Ghetto ghet-to Jewry, 

Ghiro ghée-ro Dormouse, 

Rachele rah-ké-lai Rachel, 

Archimede abrr-kee-mé-dai = Archimedes, 

Voghera vo-gai-rah He will row, 

Foche fo-kai Sea-cal ver. 

Fichi fee-kve Fig-trees. F 

Jaghe Jai-gai Leagues, alliances. 

Laght lahi-ghee Lakes, : 

2. Chia, Chie, Chio, Chiu. 

Jtalian. Pronounced, English. 

Chiaro keeah-ro Clear, bright. 

(Chiesa keeai-zah Church, 

Chiodo keed-do Nail. 

(hiuso keeno-zo Inclosed, inclastre. 

Tarchiato tahrr-keeah-to Plump, fat. 

Bauchiere bahn-keeé-rai Banker. 

Melchiorre mel-keeérr-rai Melchior. 

Conchiuso kon-keedo-zo Concluded. 

Vecchia vék-keeah An old woman, 

Secchie sek-keear Buckets. 

Suechio so0k-keeo Augur, juice. 

Schiuma skeed-mah Froth, seu. 

3. Ghia, Ghie, Ghia. 

Ttalian. Pronounced, English. 

Ghiera gheeé-rah A ferrule. 

(rhiove gheed-vah Clod, turf. 

Ringhiare rin-gheeah-rai To snarl. 

Preghiera pral-gheeé-rah Prayer, desire. 

Singhiozzo sin-gheed-tao Sob, sigh, hiccough. 

Cinghit tehin-gheeah Girth. 

Unghie oon-gheeai Najls, hoofs. _ [teeth. 

Jtinghio rin-gheeo I grin, grinding the 
4. Cia, Cie, Ci, Cio, Cin; Gia, Gie, Gi, Gio, Gin. 

Jtalian, Pronounced. English. 

(‘iano tchah-no Blue-bottle (plant). 

Cera tchai-rah The look, face. 


The vowel i before e, when both follow the con- 
sonant ¢c, is pronounced as though the ¢ was not 
there, and the whole combination only cé. The 
same remark, however, made with regard to the 
combinations cia, cio, and ciu—that in a more 
measured enunciation the vowel 7 in these cases is 
slightly touched—holds good here also. 


Italian, Pronounced, English, 
Clofo tehd-fo A mean fellow. 
Ciuco tchoo-ko ae 

Giara jah-rah Jar. 

Gielo jé-lo Ice, frost, cold, 


The observation just made in the foregoing note 
with respect to cie is strictly applicable to the 
syllable gie. 
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e 
Ttalian. Pronounced. Euglteh. 
(ilove 6-vai Jove, Jupiter. 
Giada do-d udah. 
Baciare mh-tchah-raf To kiss, salute. 
Arciere ahirr-tché-rat Bowwmian, arvher. 
Arcione ahrr-teho-nai Saddle-bow, saddle, 
Acciuga aht-tchoo-gah Anchovy. 


No observation has yet been made in reference 
to the pronunciation of the double ¢ (cc), This 
depends, as well as the pronunciation of double g 
(97), on the vowel that follows the latter c. If, 
showever, that vowel which follows the letter ¢ is e 
or i, the double ¢ (cc) is sounded something like 
teh in the English word match, only perhaps 
stronger, and with vibration. On that account, we 
have tried to imitate the stronger sound of the cc 
by the letters ¢éch, placing the first ¢ in the first 
syllable, and tch at the beginning of the second, 
just as we have attempted to imitate the sound of 
the 97 .by placing d in one syllable and j at the 
beginning of the next in such words as paggi (pahd- 
jee), pages, attendants. 


Italian. Pronounced. English. 
Fagiano full-jah-no Pheasant, 
Ingiusto 11-JOO-KEO Unjust. 
Pancia palin-tehah Belly, pauneh, 
Specie speé-tehai Kind, species, 
Lercwo lerr-tcho Dirty, toul. 
( itffe tehoof-to Tutt, loch of hair. 
Regre ré.jah Royal palace. 
Ruggito roud-jec-to Roaring. 
Giulio Juo-leeo A Roman coin, July. 
5. Gua, Gue, Gui, Guo; Qua, Que, Qui, Quo, 
Italian, Pronounced, English. 
Guado gwah-do A ford. 
Guelfo gwel-fo A Guelph, an ancient 
: com of Florence. 
Cnida gwee-dah Leader, guide. 
Seguo 8é-gwo I follow or pursue. 
Quasi kwah-zee Almost, as if. 
(Juesto kwai-sto This. 
Quilo kwee-to I acquit, free. 
Quoio kw6-yo Leather, skin, 
Segrace sai-gwah-tchai Follower, disciple, 
Insegue in-se-ywai He pursues, 
Liquori lee-kwo-ree Liquors. 
Acyuario ah-kwah reeo Aquarius. 
Lequela lo-k wé-lali Speech. 
Aquila ah-kwee-lah Eagle. 
Aequoso ah-kwo-s0 Anjueous, watery. 
Lingue linegwah Tongue, language. 
Sangue sahn-gwai Blood. 
Piapue pin-gwai Fat, plump. 
Pasqua rah-sk wah Faster, 
Cinque chin-k wai Five. 
Iniquo ee-nee-kwo Unjust, iniquitous. 
Adequi ah-dé-kwee Thou comparest. 
6. Cla, Cle, Cli, Clo, Clu; Gla, Gle, Gli, Glo, Glu, 
Italian. Pronounced. English. 
Clava klah-vah Club. 
(lero klé-ro Clergy. 
Clima klee-indh Climate, (Fates. 
Cloto kld-ta Clotho, one of the 
Clusio klod-zeeo Clusiuin, a town, 
Gladio glah-deeo Sword, poniard. 
(rleba, , glé-bah Clod of earth. 
Glifo uli-fo G sph (in architecture). 
Globo gld-bo Glole. 
Gluma gloo-mah Chaff. 
Leclanve rai-kldh-mo Reclamation, 


This is the first ocdurrence in these lessons of the 
important combination gi. It has two different 
sounds. When it is not followed by the letter @ it 
has the sound of gi in gland, glebe, glory, glue ; and 
this sound can effer no difficulty. But when the 
combination gl is followed by the letter + and 
orfe of the vowels a, ¢, 0, and %, it is pronounce: 
precisely as the double J (22) in the French words 
bowilli, fille, grésiller, grenouille, bouillon, bdillard, 
billet, browillon, feuillu, and, generally speaking, in 
all those words where the 72 has after the vowel i a 
squeezed sound in the French language. They who 
are unacquainted with French may form a notion 
of this sound by separating and inverting the g? in 
the enunciation, that is, by pronouncing J? before 
the g, and changing the latter into y. Only the 
first 7 must” go to one syllable, and the second ? 
along with the y, and with a squeezed sound to the 
beginning of the next, while care must be taken 
that the voice should glide rapidly from one syllable 
to the other, by which means a more equal dis- 
tribution of the squeezed sound dly will be pro- 
duced, and a correct pronunciation of the gl 
effected. An approximation to this sound may be 
foynd in the English words million, miliary, 
biliary, billiards, seraglio, intaglio, and oglio. The 
letter 7, between the combination g/ and the vowels 
a, é, 0, and %, is (as well asin the combinations cia, 
cio, ciu, and gia, gio, git) a mere soundless written 
sign, to indicate that g/ before a, 6, 0, and %, is not 
to have the sound of gl in gland, glebe, glory, and 
glue, but that squeezed sound the imitation and 
description of which we have here attempted. 

For example: raglio (vahl-lyo), a sieve ; meglio 
(mél-lyo), better; piglio (pil-lyo), I take, seize ; 
miscuglio (mis-k6ol-lyo), mixture; svegliare (zvel- 
ly&h-rai), to awake ; togliere (tdl-lyai-rai), to take 
away; scegliere (shél-lyai-rai), to choose; doglia 
(d6l-lyah), sorrows; digliardo (bil-lyahrr-do), bil- 
liards; diglietto (bil-lyét-to), note, bill; imbraglione 
(im-brol-ly6-nai), a meddling fellow; fogliuto (fol- 
lyoé-to), full of leaves. gli, he; eglino, they; 
quegli, that one; gli (the plural of the article or 
the pronoun), with its numerous compositions, and 
gli, the final inflection or terminational syllable of 
nouns and verbs, have always the squeezed sound 
dlyee ; while the mere syllable gli, at the com- 
mencement and in the middle of words, always has 
the sound of gi in gland, qlebe, etc. The only ex- 
ception is Angli, Englishmen (pronounced &hn- 


glee). 


7. Gna, Gne, Gni, Gno, Gn. 
Gn is a combination almost as important asg/. 
G before 2 must never be omitted to be sounded, 
as in the English words gnaw, gnat, etc.; but 
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Englishmen are apt to forget this, and to sound 
the combination gn in several foreign languages as 
if no g were before the”. The combination gn must, 
likewise, never be sounded as gz in the English 
words signify, malignity, assignation, and so on. 
Those who know French Will be able to sound gyn 
at once by bearing in mind the correct pronuncia- 
tion of gz in the French words mignon, mignard, 
etc., with which the Italian pronunciation of gn 
exactly agrees. Those who do not understand 
French may form a notion of the sound by the same 
operation pointed out in our explanation of the 
sound gl. They must, as it were, sound the x before 
the g, and change the latter into y; only taking 
care that the voice should glide rapidly from 7 to 
y, and squeeze, as it were, these two letters into 
one very mild enunciation. This very mild enuncia- 
tion of the squeezed sound gz is a peculiarity of the 
Italian language. The best illustration is the word 
cognac, 

We shall try to imitate the sound gn by the 
letters mny ; and where in Italian words the gn 
occurs in the middle and at the end, the first 
must go in some respects to one syllable, and the 
second 2 along with the y to the next, the voice 
rapidly gliding from one of those syllables to the 
other in the way we have already stated. For 
example, campagna (pronounced kahm-p4éhn-nyah), 
country ; vegnente (ven-nyén-tai), future, next ; 
Giugno (jo6n-nyo), June ; gnocchi (nyék-kee), gma) 
dumplings, clowns ; scrigno (skrin-nyno), bunch, a 
coffer ; Spagnuolo (Spahn-nyooé-lo), a Spaniard. 
We must not omit the remark that foreigners, in 
Italian pronunciation, are apt to confound the two 
combinations gn and my as though they were the 
same. This is not the case. In uttering gn, the g 
must be converted into y and sounded after 2, and 
the combination gn always retains its peculiar 
sound irrespective of the vowels that may follow; 
while in uttering ng, the g retains the natural 
sound depending on the vowel that follows. For 
example: Giugno (jodn-nyo), June, and giungo 
(jo6n-go), I arrive, I join; pugno (podn-nyo), fist, 
cuff, 1 fight, and pungo (po6n-go), I sting. Asa 
last remark on the gz, we have to note that when 
gn is followed by the letter 7, it is a sign that gni 
is to form asyllable by itself; and the 7 in such 
cases is never a mere soundless written sign to 
indicate that gn is to have a squeezed sound, be- 
cause gv has naturally, and without any exception, 
a squeezed sound. This is quite different in the 
combination gl, and makes the essential difference 
between the combinations gi and gn. For example, 
compagnia (pronounced kom-pahn-nyeé-ah), com- 
pany, certainly differing from the word compagna 
already stated. 
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Italian. Pronounced. English. 
Gnao ny&h-o Mewing of cats. 
Gneo nyé-0 *Gnejus. 
Gnido nyée-do Gnidus, a town of Caria. 
Gnome nyé-mai A gnome. 
Gnuno ny6o-no Nobody, not one, 
Bagno bahn-nyo Bathing-place, bath. 
Segno sen nyo Sign, 
Cigno tchin-nyo Swan, cygnet. 
Sogno 86n-nyo Drean) 
Pugno poow nyo Fist, cuff, I fight. 
Cognato on-nyah-to Biother-in-law, 
Pignere gta ie To push. 
Cognit 6n-nyee-to Known 
Sugnore sin-nyd-rai Sir, 
Ognuno on-n} 60-no Everybody 
8. Sca, Sce, Sci, Sco, Scr. 
Ttaluan. Pronounced. oe 
Scabro skah-bro Rough 
Pesca pai-skah Fish ing, fishery. 
Pesca pé-skah Peach (diminish. 
Scemo shél-mo Diminution, diminished, I 
Busce bee-shar Snakes 
Scipa shee-pah An ignorant man, 
Fasc fdh-shee Bundles, fasces. ‘ 
Scoglro skdl-lyo Shell, rock, danger. 
Bosco bé-sko Forest, wood, (rip. 
Scucio skoo-tcho I undo something sewn, I 
Scuro skoo-ro Obscure. 
9, Sch, Seia, Scie, Scio, Sciu, Scr, Sy, Sgh, Sq. 
Italvan, Pronounced. English. 
Schiatia skeedht-tah Issue, progeny, generation, 
race. 
Schietto skeeet-to Pure, unmixed, candid, sin- 
cere, ingenuous. 
Fischr fee-skee Whistles. 
Schroppo skeedy)-po Gun. 
Schiuma skeeov-mah Froth, scum. 
Serame shah-mai Swarm of bees. 
Scrvenza shen-tsah Science. 
Scwocco shok-ko Stupid, a fool. 
Scvupa shoo-pah He wastes, spoils 
Scranna skrahn nah Camp-stool, olding-chatr. 
Screz10 skré-tseeo Discord, quarrel, 
Scrigno skrin-nyo Bunch ; coffer. 
Scrofa skro-fah A s0w 
Scruto sk100-to I ene 
Sgarro zgahrr-ro 
Sgherro zgheri -ro A “hector, bully 
Sokigna zghin-nyo T sneer. 
Sgorhio zgor -heeo Spot of ink. 
Sgusto zgoo-sto I get tired of. 
Sguscw zg00-sho I shell. ({squasiron. 
Squadra skwaéh-diah A square (instrument), 


We have repeatedly in these lessons marked the 
combinations gua, gue, gut, guo, and the combina- 
tions qua, que, gui, quo, with “gwah.. .” and 
‘“kwah ...” We must, however, warn the reader 
not to give to the w in these cases the frAl and 
legitimate sound of the English », which is peculiar 
to the English language. We might have marked 
these combinations “gvah .. .” and “qvah... ,” 
and so they are marked by the distinguished gram- 
marian, Abate Flario Casarotti, and other writers 
on Italian grammar; but the Italian v is a softer 
sound than the English—a kind of medium sound 
between the 7 and the English r. On this account 
we have thought it more advisable to mark these 
combinations with w instead of v, and if the reader 
will avoid the peculiarity of the pronunciation of 
the English (pronounced with a forward motion 


ELOCUTION. Tol 


and instar withdrawal of the lips), pronouncing it 
more like a softer v, he will approach the true sound, 


” Italian: 


Squillo 
Pas uale 
Risynoto 
sae 
Ope 
Recluta 
el prev 


licano 


Balog 
Tecla 
Cielt 
Siclo 
Egla 
Angli 
Anglo 


Glutine - 


Ttalian. 
Tovaglia 
Onegita 
Faniglia 
Invoglia 
Aguglia 
Paglie 
Veglie 
Figlte 
Moglie 
Guglie 
Vaglio 


Pronounced, English. 
skwil-lo Sourfd, ginlet. 
pah-skwah-lai Paschal. 
ree-skwé-to I exact, Iredeem, I shudder. 
in-klee-to Renowned, 
telree-klé- Cyclops. 
rai-klod-ta Recrurting, 
in-glai-zal Englishman. 
ahn-glee-kah-no Anglican. 
é-glo-gah Eclogue. 
in-gloo-veeai  Voracity. 
1é-klah Thecla (a woman’s name). 
tché-lee Skies, heaven. _[weight). 
sée-klo Shekel (a Hebrew cofn and 
é-glah Egla, a name. 
ahn-glee Englishmen. 
ghu-glo Englishman 
glod-tee-nai Glue, birdlime. 
10. Glia, Glie, Glio, Gli. 
Pronounced. English, 
to-vahl-lyah Table cloth, towel 
o-nél-lyah ant a town in Sardinia, 
fah-mil-lyah Fail 
in-vél-lyah Wra peh 
obl-lyah Needle. 
wa lyai Straws. 
vail-lyai Vigils, evening parties. 
fil-lyai Daughters. 
mol-lyai Wife. 
gool lyai Obelisks. 
vahl-lyo Sieve, I sift. 
vél-lyo An old man. 
ji lyo Lily. 
dl-lyo Cockle-weed. 
1o0l-lyo July. 
rahl-lyee Rays. 
vél-lyee Old men. 
til-lyee Linden-trees. 
86)- hi Thrones. 
fool-lyee Was to him. 








ELOCUTION.—VII. 
[Continued from p 43 ] 


acquittéd himself with honour. 


EXERCISES ON INFLECTIONS. 


Rising Inflection. 
Rule 1.—High rising inflection :— 
Ha !—say you sdf 
HW hat /—confer a oréwn on the author of the public calamities? 
Indéed !—acknowledge a trditor fur our sovereign ? 

Rule 2.—Moderate rising inflection :— 

In every station which Washington was called to fill, he 


As fhe evening was now far advanced, the party broke up. 

Where your tréasuie is, there will you: héart be ! also. 

Though we cannot discern the reasons which regulate the 
occurrence of evénts, we may rest assured that nothing can 
happen without the cognisance of Infinite Wisdom, 

Despairing of any way of escape from the perils which sur- 
réunded him, he abandoned his struggles, and gave hiniself up 
to what seemed his inevitable doom. 

Had I suffered such enormities to pass unpunished, I should 
have deemed myself recreant to every principle of justice and 


of duty. 


Note and Exoeption.—Words and phrases of 


address :— 


Listen, Américans, to the lesson which seems borne to us 
on the very air we bréathe, while we perform these dutiful 


rites. Ye winds, that wafted the pilgrims to the land of 
promise, fan, in their children’s hearts, the love of fréedom | 
Blood which our fathers shed, cry from the ground ;—echoing 
arches of this renowned hall, whiaper Lack the voices of other 
days ;—glorious Washington! break the long silence of that 
votive canvas ;—spéak, spdak, marble lips : teach Us THE LOVE 
OF LIBERTY PROTECTED BY LAW | 


Rule 3.—Note.—Poetic series :— 


Power, will, sens&tion, mémory, failed in turn. 

Oh! the dread mingling, in that awful hour, 

Of all terrific sounds !—the savage tone 

Of the wild horn, the cannon's péal, the shower 
Of hissing darts, the crash of walls o’erthrown, 

The déep, dill, tambour's beat ! 


‘ All the while, 
A ceaseless murmur from the populous town, 
Swells o’er these solitudes; a mingled sound 
Of jarring whéels, and fron hoofs that clash 
Upon the stony ways, and hammer cling, 
And créak of engines lifting ponderous bilks, 
And c&lls and cries,* and tread of eager feet 
Inniimerable, hurrying to and fro. 

Onward still the remote Pawnee and Mandan will beckon, 
whither the deer are fifing, and the wild horse rdams, where 
the buffalo r4nges, and the condor sdars,—far towards the waves 
where the stars plunge at midnight, and amid which btoom 
those 1deal scenes for the persecuted sAvage, where white men 
will murder no more for gold,* nor startle the game upon the 
sunshine hills, 


Rule 4.—Questions which may be answered by 
Yes or No:— 


Has not the patronage of peers incréased? Is not the 
patronage of India now vested in the créwn? Aro all these 
innovations to be made to increase the influence of the exécu- 
tive power ; and 18 nothing to be done in favour of the popular 
part of the constitution, to act as a counterpoise? 

Your steps were hasty ;—did you speed for néthing ? 
Your breath is scanty ;—was it spent for néthing? 
Your looks iinply concern ;—concern for néthing ? 


Eaception.—Emphasis :— 

Tell me not of the honour of belonging te a free country, + 
I ask, does our liberty bear generous fruits ? 

Was there a village or a hamlet on Massachusetts Bay, which 
did not gather its hardy seamen to man the gun-decks of your 
ships of war? Did they not rally to the battle, as men flock to 
a feast ? 

Ig there a man among you, so lost to his dignity and lis 
duty, as to withhold his afd at a moment like this? 


Rule 5.—Penultimate Inflection :— 


All 1s doubt, distrust,* and disgrace ; and, in this instance, 
rely on it, that the certain and fatal result will be to make 
Ireland hate the connection, contenin the councils of England 
and despise her power. 4 

I ain at a loss to reconcile the conduct of men, who, at this 
moment, rise up as chanwions of the East India Company's 
charter; although the incompetence of that company to an 
adequate discharge of the trust deposited in them are themes 
of ridicule and contempt to all the world; and altheugh, in 


* The penultimate inflection of a concluding series, or of a 
clause that forms perfect sense, is the same in kind with that 
which precedes a period, except in verse and poetic prose, 
which, in long passages of great beauty, retain the suspensive 
slide. 
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consequence of thelr mismanagement, connivance, and iin- 
becility, combined with the wickedness of d4heir servants, the 
very name of an Englishman is detested, even to a-proverb, 
through all A’sia; and the national character is become dis- 
graced and dishonoured. 

It will be the duty of the histori.a and the sage, jn all ages, 
to omit nv occasion of commemorating that illustrious man ; 
and, till time shall be no more, will a test of the progress which 
aur race made in wiaduin and in virtue be derived from the 
veneration paid to the inunortal name of Washington. 


Exception.— Emphasis :— 

Let. us bless and hatlow our dwellings as the homes of 
freedom. Let us make them, too, the homes of a nobler 
freedom,—of freedom frou vice, from evil passion,—from 
every corrupting boudage of the soul { 

If guilty, let us calmly abide the results, and peaceably sub- 
mit tou our sentence; but if we are traduced, and really be 
innocent, tell ministers the trath—tell them they are tyrauts ; 
and strain every effort to avert their oppression. 

Heaven has imprinted in the mother's face, something 
beyond this world, something which claims kiudred with the 
akies,—the angelic sinile, the tender look, the waking, witch- 
ful eye, which keeps its fond vigil over her slumbering babe.— 
In the heart of man lies this lovely picture ; it lives in his 
syinpathies ; it reigns in his afféctious ; his eye looks round, 
in vain, for such another object on éarth, 


Falling Inflection. 
Rule 1.—Intensive downward slide :— 


Up ! all ye who love me ! BLow on BLOW. 
And lay the outlawed felons Low ! 
“ Macankcor ! MACGREGOR !” he Litterly cried. 
On ! countrymen, ON !—for the day,— 
The proud day of glory,--is come ! 
To Arms! gallant Frenchmen, to ARMS ! 
Oh! sHAME on us, countrymen, shaine on us ALL! 
If we cringe to so dastard a race ! 
TREMBLE, ye traitors ! whose schemes 
Are alike by all parties abhorred,— 
TREMBLE! for, roused from your parricide dreams, 
Ye shall soon meet your fitting reward ! 


Mule 2.—Full falling inflection, in the cadence 
of a sentence :— 

The changes of the year imparta colour and character to our 
thoughts and feelings. 

To a lover of nature and of wisdom, the vicissitude of 
seasons conveys a proof and exhibition of the wise aud bene- 
volent contrivance of the Author of all things. 


He who can approach the cradle of sleeping innocence with- 
out thinking that "of such is the kingdom of heaven,” or see 
the fond parent hang over its beauties, and half retain her 
Wreath, lest she should break its sluinbers,—without a venera- 
tion beyond all common feeling,—is to be avoided in every 
intercourse of life, and is fit only for the shadow of darkness, 
and the solitude of the désert. 


Keception.—Modified cadence :— 


This monument is a plain shaft. ‘It bears no inscription, 
fronting the rising sun, from which the future antiquarian 
shall wipe the dust. Nor does the rising sun cause tones of 
music to issue from its simmit. But at the rising of the sun, 
and at the setting of the sun, in the blaze of noon-day, and 
beneath the milder effulgence of lunar light, it speaks, it acta, 
to the full comprehension of every British mind, and the 
awakening of glowing enthusiasm in every British heart. 
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I speak not to you, sir, of your own outcast condition. —You 
perhaps delight in the perils of martyrdom. I speak not to 
those around me, who, in their persons, their substance, and 
their families, have endured the torture, poverty, and irreme- 
dial dishonour. They may be meek and hallowed men,— 
willing to endure. 

The foundation on which you have built your hopes may 
seem to you deep and firm. But the swelling flood, and the 
howling blast, and the beating rain, will prove it to be but 
treacherous sand. ® 


Rule 3.—Moderate falling inflection of complete 
sense :— : 

Joy is too brilliant a thing to be confined within our own 
bosons : it burnishes all nature, and, with its vivid colouring, 
giver a kind of factitious life to objects without sense or 
notion. 

When men are wanting, we address the animal creation ; and, 
rather than have none to partake our feelings, we find senti- 
ment in the music of birds, the lum of insects, and the lowing 
of kine; nay, we call on rocks and streams and forests to 
witness and share our emotions. 

I have done my duty :—I stand acquitted to my conscience 
and my country :—I have opposed this measure throughout ; 
aud I now protest against it, as harsh, oppréssive, uncalled 
for, unjiist,—as establishing an infamous precedent, by re- 
tuliating crime against crime,—as tyrannous,—cruilelly and 
vindictively tyrannous. 


Leception.—Plaintive expression :— 


I see the cloud and the tempest near 
The voice of the troubled tide I héar; 
The torrent of sérrow, the sea of grief, 
The rushing waves of a wretched life. 


No deep-mouthed hound the hunter’s haunt betrayed, 
No lights upon the shore or waters pldyed ; 

No loud laugh broke upon the silent dir, 

To tell the wanderers man was nestling there. 


The dead leaves strew the forest walk, 
And withered are the pale wild fléwers ; 
The frost hangs blackening on the stalk, 
The dew-drops fall in frozen showers :— 
Gone are the Spring's green sprouting bowers. 
Gone Summer's rich and mantling vines ; 
And Aiitumn, with her yellow héurs, 
On hill and plain no longer shines. 

What is human life, but a waking dream,—a long reverie— 
in which we walk as “in a vain show, and disquiet ourselves 
for naught?” In childhood we are surrounded by a dim, un-. 
conscious present, in which all palpable realities seein for ever 
to elude our grasp; in youth, we are but gazing into the far 
future of that life for which we are consciously preparing ; in 
manhood, we are lost in ceaseless activity and enterprise and 
nlready looking forward to a season of quiet and repose, iu 
which we are to find ourselves, and listen to a voice within ; 
and in old age, we are dwelling on the shadows of the past,* 
and gilding them with the evanescent glow which emanates 
from the setting sun of life. 


Rule 4and Note 1.—Simple commencing series :— 
The ld and the young are alike exposed to the shafts of 
Death. 


The héalthy, the témperate, and the virtuous enjoy the true 
relish of pleasure. 


Birth, rink, wéalth, léarning are advantages of slight value, 
if unaccompanied by personal worth. 


* Falling slide of contrast to the preceding claune. 
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Géntleness, pdtience, kindness, cAndour, and céurtesy, form 
tho elements & every traly amiable character. 


Sympathy, disinteréstedness, magnauimity, generdsity, 
Nberility, and self-forgétfulnesa, are qualities which uni- 
versally secure the esteem and admiration of mankind. 


Compound commencing series :— 


In a rich sil, and under a soft cliinate, the weeds of luxty 
will spring up auiid the flowers of art. 

All the wise instructions of the lAwgiver, all the doctrines 
of the sige, all the ennobling strains of the pdet, had perished 
in the ear, like a dream related, if letters had not preserved 
them. 

The dimensions and distances of: the planets, the causes of 
their revolitions, the path of cémets, and the ebbing and 
flowing of tides, are now understood and explained. 

The mighty pyramid, half buried in the sands of Africa, has 
nothing to bring down afd report to us, but the power of 
kings, and the servitude of the people. If asked for its méral 
object, its admunition,* its séntiment, ita instruction to man- 
44nd, or any high énd in its erection, it is silent ; silent as the 
tnillions which lie in the dust at its base, and in the catacom)s 
which surround it. 

Yes,—let me be frée:¢ let me go and come at my own will ; 
tet ine do business, and make journeys, without a vexatious 
police or insolent suldiery to watch my steps ; let me think, 
and do, and speak what I please, subject to no limit but that 
which is set by the common weal ; subject to no law but that 
which cénscience binds upon me ; and I will bless my country, 
and love its most rugged rocks, and its most barren soil. 


Ezccption 3.—Poetic and pathetic series :— 


Whereso’er thy lot command, 
Brother, pilgrim, stranger, 

God ia ever near at hand, 
Golden shield from danger. 


Rocks of grinite, gates of briiss, 
Alps to heaven soaring, 

Bow, to let the wishes puss 
Of a soul imploring. 


From the phantoms of the night, 
Dreaming hdrror, pale affright, 
Thoughts which rack the slumbering breast, 
Fears which haunt the realm of rést, 
-And the wounded mind’s remorse, 
And the tempter’s secret force, 
Hide us ‘neath Thy mercy’s shade. 
From the stars of héaven, and the flowers of éarth ; 
From the pageant of power, and the voice of mirth ; 
From the mist of the morn on the mountain’s broéw ; 
From childhood's song, and affection’s vow ; 
From all save that o’er which soul t bears sway 
Pere breathes but one record,—‘‘ passing away !” 


* All the emphatic series, even in suppositive and con- 
ditional expression, being, like enumeration, cumulative in 
effect, and corresponding therefore to climax in style, are 
properly read with a prevailing downward slide in the ‘‘sus- 
pensive” or slight form, which belongs to incomplete but 
energetic expression, and avoids, accordingly, the low inflection 
of cadence at a period. 

t Emphasis, and length of clause, may substitute the 
“moderate” falliug slide for the slight ‘‘suapensive ” one. 
But the tone, in such cases, will still be perfectly free froin 
the descent of a cadence, which belongs only to the period. 

¢ The inflection of any clause always lies on the emphatic 
word; and if that word is a polysyllable, on the .accented 
syllable chiefly, although not always exclusively, 
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When tho suinmer exhibits the whole force of active nature, 
and shines in full beauty and apléndour; when the succeeding 
season Offers its ‘‘ purple stores and golden grain,” or displays 
its blended and softened tints; when the winter puts on its | 
sullen aspect, and brings stillnesa and repose, affording @ 
respite from the labours which have occupied the preceding 
months, inviting us to reflection, and compensating for the 
want of attractions abroad, by fireside delights and lome-felt 
joys; in all this interchange and variety, we find reason to 
acknowledge the wisv and benevolent care of the God of 
seasous, 


In that solemn hour, when exhausted nature can no longer 
sustain itself; when the light of the eye is waxing dim; when 
the pulse of life is beeoming low and fRint; when the braatl: 
labours, and the tongue falters ; when the shadow of death iv 
falling on all outward things, and darkuess is beginning te 
gather over the faces of the loved ones who are weeping by his 
bédside, a ray of immortal hope is beaming from his features ; 
it isa Christian who is expiring. 


Note 2.—Repeated and heightening rising inflec- 
tion :— 


1 ask, will you in silence perinit thia invasion of your rights, 
at once wanton, mischievous, uncdlled for, aud unnéces ? 
Will you patiently tolerate the annihilation of all fréedom,— 
the appointment of a supreme dictator, who may, at his will, 
suspend all your rights, liberties, and privileges? Will you, 
without a murmur of dissent, submit to a tyranny which 
nearly equals that of the Russian utocrat, and is second to 
that of Bonaparte? t{ 


- Repeated and increasing falling inflection § :— 


Was it the winter’s storm, beating upon the houseless heads 
of women and children ? was it hard labour and spare méals ? 
was it disease? was it the tomahawk ? was it the deep malady 
of a blighted hope, a ruined énterprise, and a broken héart ?— 
was it some, or all of these united, that hurried this forsakei 
company to their melancho'y fate? 


Yes, after lie has destroyed my belief in the suporintending 
providence of Géd,—after he has taught me that the prospect 
of a hereafter is but the baseless fabric of a vision,—after he 
las bred and nourished in ine a contempt for that sacred 
volume which alone throws light over this benighted world,— 
after having argued me out of my faith by his sophistries, or 
laughed me out of it by his ridicule,—after having thus wrung 
from my soul every drop of consolation, and dried up my very 
spirit within me ;—yes, after having accomplished this in the 
season of my health and ny prosperity, the sceptic would come 
to me while I mourn, and treat me like a drivelling idiot, 
whom he may sport with, because he has ruined me, and to 
whom, in the plenitude of his compassion —too late and too 
unavailing—he may talk of truths in which he himself does 
not believe, and which he has long exhorted me, and has at last 
persuaded ime, to cast away as the dreams and delusions of 
human folly 


o 


Simple concluding series :— 

It is a subject interesting alike to the éld and to the yéung. 

Nature, by the very disposition of her elertents, has com- 
manded, as it were, and finposed upon men, at moderate 
intervals, a general intermission of thelr tolls, their occupations, 
and their pursuits. 

The influence of true religion {s mild, and sdft, and ndiseless, 
and cOustant, as the descent of the evening dew on the tender 

? This inflection both begins higher, and ends lower, every 
time it is repeated, 
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herbage, nourishing and refreshing all the amiable and social 
virtues ; ‘but enthusiasm is vidlent, sidden, rattling as a 
summer shower, rooting up the fairest flowers, and washing 
* away the richest mould, in the pleasant garden of society. 


Compound concluding series :— 

The winter of the good man's age is cheered with pleasing 
reflections of the past, and bright hopes of the future. 

It was a moment repleté with j5y, amazement, and anxiety, 

Nothing would tend more to remove apologies for inattention 
to religion, than a fair, impartial, and full account of the 
education, the characters, the intellectual processes, and the 
dying moments of those who offer them. 

Then it would be seen that they had gained by their scep- 
ticism) no new pléasures, no tranquillity of mind, no peace of 
conscience during life, and no consolation in the hour of déath. 


Well-doing is the cause of a just sense of elevation of 
character; it clears and strengthens the spirits; it gives 
higher riches of thdught; its widens our benevolence, and 
makes the current of our peculiar affections swift and deep. 


A distant sail, gliding along the edge of the ocean, was 
sometimes a theme of speculatiou. How interesting this 
fragment of a world, hastening to rejoin the great mass of 
existence! What a glorious monument of human invention, 
that has thus triumphed over wind and wiive; has brought the 
ends of the earth in communion; has established an inter- 
change of biéssings, pouring into the sterile regions of the 
north all the luxuries of the south ;* diffused the light of 
knowledge, and the charities of cultivated life; and has thus 
bound together those scattered portiong of the human race, 
between which nature seems to have thrown an insurmount- 
able barrier ! 


Kaception 1.—Disconnected series :— 


Youth, in the fulness of its spirits, defers religion to the 
sobriety of manhood; manhood, encumbered with cares, 
defers it*to the leisure of old age; old age, weak and hesitating, 
is unable to enter on an untried mode of life. ° 

Let me prepare for the approach of etérnity ; let me give up 
my soul to meditation ; let solitude and silence acquaint me 
with the mysteries of devotion ; let me forget the world, and 
by the world be forgotten, till the moment arrives in which 
the veil of eternity shall fall, and I shall be found at the bar 
of the Almighty. 

Religion will grow up with you in youth, and grow old with 
you in age; it will attend you, with peculiar pleasure, to the 
hovels of the pdor, or the chamber of the sick; it will retire 
with you to your closet, and watch by your béd, or walk with 
you, in gladsome union, to the house of God; it will follow 
you beyond the confines of the wdrld, and dwell with you for 
ever in heaven, as its native residence. 


Haception 2.—Emphatic series :— 


Assemble in your parishes, villages, and hamlets. Resdlve, 
petition, address. 

This monument will speak of patriotism and courage; of 
civil and religious liberty ; of free government; of the moral 
improvement and elevation of mankind; and of the immortal 
memory of those who, with heroic devotion, have sacrificed 
their lives for their country. 

T have roamed through the world, to fihd hearts now?fere 
warmer than those of New E’ngland, soldiers nowhere braver, 
patriots nowhere purer, wives and mothers nowhere trier, 
maidens nowhere lovelier, green valleys and bright rivers 
nowhere greener or brighter ; and I will not be silent, when 


* Accidental ‘falling ”’ inflection, for contrast. 
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I hear her patriotism or her truth questioned wigh so much as 
a whisper of detractioa. 

What is the most odious species of tyranny? That a hand- 
ful of inen, free themselves, should execute the most base and 
abominable despotism over millions of their fellow-creatures ; 
that innocence should be the victim of oppréssion ; that in- 
dustry should toil for rapine; that the harmless labourer 
should sweat, not for his own beneiit, but for the luxury and 
rapacity of tyrannic depredation ;—in a word, that thirty 
millions of men, gifted by Providence with the ordinary 
endowments of humanity, should groan under a system of 
despotism, unmatched in all the histories of the world, 


Exception 3.—Poetic and pathetic series :— 


He looks in boundless majesty abroad, 
And sheds the shining day, that burnished plays 
On récks, and hills, and towers, and wandering stréama, 
High-gleaming from afar. 
Round thy beaming car, 
High-seen, the Seasons lead, in sprightly dance 
Harmonious knit, the rosy-fingered Hours, 
The Zephyrs floating lodse, the timely Rains, 
Of bloom ethereal, the light-footed Déws, 
And, softened into joy, the surly Storms. 
Hear hin compare his happier lot, with his 
Who bends his way across the wintry wdlds, 
A poor mght-traveller, while the dismal snow 
Beats in his face, and dubious of his paths, 
He stips and thinks, 1n every lengthening blast, 
He hears some village mastiffs distant héwl, 
And sees, far streaming, some lone cottage light ; 
Then, undeceived, upturns his streaming éyes, 
And clasps his shivering hands, or, overpowered, 
Sinks on the frozen grdund, weighed down with sleep, 
From which the hapless wretch shall never wake. 


There was neither trée, nor shrtth, nor fiéld, nor héduse, nor 
living creatures, nor visible remnant of what human hands 
had réared. oe 

I am charged with pride and ambition. The charge is true, 
and I glory in its truth. Whoever achieved anything great in 
letters, art, or arms, who was not ambitious? Ceesar was not 
more ambitious than Cicero, It was but in another way. AJ) 
greatness is born of ambition. Let the ambition be a noble 
one, and who shall blame it?’ I confess I did once aspire to 
be queen, not only of Palmyia, but of the East. That I am. 
I now aspire to remain so. Is 1t not an honourable ambition ? 
Does it not become a descendant of the Ptolemies and of 
Cleopatra? I am applauded by you all for what I have 
already done. You would not it should have been less, 

But why pause here? Is so inuch ambition praiseworthy, 
and more criminal? Is it fixed in nature that the limits of 
this empire should be Egypt on the one hand, the Hellespont 
and the Euxine on the other? Were not Suez and Agmenia 
more natural limits? Or hath Empire no natural Hmit, but is 
broad as the genius that can devise, and the power that can 
win? Rome has the West. Let Palmyra possess the East, 
Not that nature subscribes this and no more. The gods pro- 
spering, and I swear not that the Mediterranean shall hem me 
in upon the west, or Persia on the east. Longinus is right: 
I would that the world were mine. I feel, within, the wil) 
and the power to bless it, were it so, 

Are not my people happy? I look upon the past and the 
present, upon my nearer and remoter subjects, and ask nor 
fear the answer. Whom have I wronged ?—what province 
have I oppressed ?—what city pillaged ?’—what region drained 
with taxes ?—whose life have I unjustly taken, or estates 
coveted or robbed ?—whose honour have I wantonly assailed ? 
--whose rights, though of the weakest and poorest, have I 
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‘trenched upop? I dwell, where I would ever dwell, in the 
hearts of my people. It ia written in yvur faces, that I reign 
not more over you than within you. The foundation of my 
throne is not more power than love. 


How shall I know thee in the sphere which keeps 
The disembodied spirits of the dead, 

When all of thee that time could wither, sleeps, 
And perishes among the dust we tread ? 


For I shail feel the sting of ceaseless pain, 
If there I meet thy gentle presence not ; 

Nor hear the voice I love, nor read again 
In thy serenest eyes the tender thouglit. 


Will not thy own meek heart demand me there ? 

That heait whose fondest throbs to me were given ? 
My name on earth was ever in thy prayer, 

Shall it be banished from thy tongue in heaven? 


In meadows fanned by heaven’s life-breathing wind, 
In the reaplendence of that glorious sphere, 

And larger movements of the unfettered mind, 
Wilt thou forget the love that joimed us here? 


The love that lived through all the stormy past, 
And meekly with my harsher nature bore, 

And deeper grew, and tenderer to the last, 
Shall it expire with life, and be no more? 


A happier lot than mine, and larger light, 

Await thee there ; for thou hast bowed thy will 
In cheesful homage to the rule of right, 

And lovedst all, and 1.enderedst good for 111. 


For me, the sordid cares in which I dwell 

Shrink and consume the heart, as heat the scroll ; 
And wrath has left its scar,-—the flie of hell 

Has left its frightful scar npon my soul. 


Yet, though thou wear’st the glory of the sky, 
Wilt thou not keep the same beloved naine, 

The same fair thoughtful brow, and gentle eye, 
Lovelier in heaven's sweet climate, yet the same? 


Shalt thou not teaoh me, in that calmer home, 
The wisdom that I learned so 111 in this,— 
The wisdom which is love,—till I become 
Thy fit companion in that land of bliss ? 


Both Injflections in Connection. 
Rule 1.—Negation opposed to affirmation :— 


It is not a parchment of pédigree,—it is not a name derived 
from the ashes of dead men, that make the only charter of a 
king Englishmen were but slaves, if, m giving crown and 
sceptre toa mortal like ourselves, we ask not, in return, the 
kingly virtues. 

The true enjoyments of a i1easonable being do not consist 
in unbounded indulgence,* or luxurious ease, in the tumult of 
passio®, the languor of indolence, o the flutter of light 
amusements. Yielding to immoral pleasures corrupts the 
mind ; living to animal and trifling ones, debases it; both, in 
their degree, disquahfy 1t for genuine good, and consign it 
over to wrétchedness. 


What constitutes a state? 

Not high-raised bAttlemchts, or laboured mound, 
Thick w4ll, 01 moated gate ; 

Not cities proud, with spires and turrets crowned, 
Not bays and broad-armed ports, 

Where, laughing at the storm, proud navies ride ; 
Not starred and spangled courts, — 

Where low-browed baseness wafts perfume to j ride! 


* The penultimate inflection falls, when a sentence ends 
with the rising slide. ’ 
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No!—mén,—high-minded min, — 
Men who their duties know, 
But know their rights, and, knowing, dare maintain. 


| Note.—Concession and unequal antithesis :— 


The clouds of adversity may darken over the Christian's 
path; but he can look up with filial trust to the guardian 
care of a beneficent Father. 

I admit that the Greeks excelle’ ‘n acuteness and versa- 
tility of mind. But in the firm and manly traits of the 
Roman character, I see something more noble, more worthy 
of admiration. 


We war against the léaders of evil—not against the helpless 
tools: we war against our oppressors—not against our imis- 
guided brethren. 

Still, still, for ever 
Better, though each man’s life-blova wore = rivet 
That 1t should flow, and overflow, than creep 
Through thousand lazy channels in our veins, 
Damned, like the dull canal, with locks and chains, 
And movifig, as a sick man in his sleep, 
Three paces, and then faltering ; better be 
Where the extinguished Spartans still are free, 
In their proud charnel of Thermopyle, 
Than stagnant in our marsh, 


Ezxception.—Emphatic negation -— 


I'll keep them all; 
He shall not have a Scot of them ; 
No, if a Scot would save his soul, he shall not 
Do not descend to your graves with the disgraceful censure, 
that you suffered the liberties of your country to be taken 
away, and that you were mutes as well as cowards. Come 
forward, like men ; protest against this atrocious attempt. 


Iam not sounding the trumpet of war. There is no man 
who more sincerely deprecates its calamities than I do. 


Rest assured that, in any case, we shall not be willing to 
rank last in this generous contest. You may depend on us 
fo. whatever heart or hand can do, in so noble a cause, 


I will cheerfully concede every reasonable demand, for the 
sake of peace, But I wall not submit to dictation. 


Rule 2.—Question and answer :— 


Do you think these yells of hostility will he forgotten? Do 
you suppose their echo will not reach the plains of my injured 
and insulted country, that they will not be whispered in her 
green valleys, and heard from her lofty hills? Oh! they wiii 
be heard there ; yés, and they will ndt be forgotten. 

I will say, what have any classes of you, 1n Ireland, to hope 
fiom the French? Is it your property you wish to preserve? 
—Look to the example of Holland, and see how that nation 
has preserved its property by an alliance with the French ! 
Is it indepéndence you court?—Look to the example of un- 
happy Switzerland see to what a state of servile abasement 
that once manly territory has fallen, under France! Is it to 
the establishment of Catholicity that your hopes are directed ? 
The conduct of the First Consul, in subverting the power and 
authority of the Pope, and cultivating the friendship of the 
Mussulman in Egypt, under a boast of that subversion, 
proves the fallacy of such a reliance, Is it civil liberty you 
require? Look to France itself, crouching under despotism, 
and groaning beneath a aystem of slavery, unparalleled by 
whatever has disgraced or meulted any nation, 


Shall I be left forgotten, in the dust, 

When Fate, relenting, lets the flower revive? 
Shall Nature's voice,—to man alone unjust, — 

Bid him, though doomed to perish, hope to live? 
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Is it for this fair Virtue oft must strive 
With disappointinent, penury, and pain ? 
No: Heaven's immortal spring shall yet arrive, 
And man's majestic beauty bloom again, 

Bright through the eternal year of Love's triumphant réign, 

Rule 3.—Disjunctive or ;— 

Will you rise like men, and firmly assert your rights, or will 
you tanely submit to be trampled on? 

Did the Romans, in their boasted introduction of civilisa- 
tion, act from a principle of humane interest in the welfare of 
the world 2? Or did they not rather proceed on the greedy 
and selfish policy of aggrandising their own nation, and ex- 
tending its dominion? 

Do virtuous habits, a high standard of morality, proficiency 
in the arts and embellishments of life, depend upon physical 
formation, or the latitude in which we are placed ? Do they 
not depend upon the civil and religious institutions which 
distinguish the country ? 

The remaining rules on inflection, as they are 
of less frequent application, are thought to be 
sufficiently illustrated by the examples appended 
to each rule. A repetition of these, however, may 
be useful to the student as an exercise in review. 


BOTANY.—XXII. 


(Continued from p. 53.] 


CRYPTOGAMIA—PTERIDOPHYTA. 
THERE are few hard and fast lines in nature; so, as 
we learn more about the fossil plants of the Coal- 
Measures, we find that the boundary between the 
gymnosperms, the lower division of flowering plants, 
and the higher groups of the so-called flowerless 
plants is less definite than at first appears. The 
Cryptogamia, as we have seen (Vol. IV., pp. 354-5), 
were so called because their reproductive organs 
are often hidden from observation by their small 
size, and have, therefore, long remained undescribed 
and unexplained ; but they are perhaps more dis- 
tinguished from phanerogams by the absence of 
structures strictly homologous to seeds than by the 
absence of anything that might be called a flower. 
Their vegetative organs are on the whole simpler 
than those of flowering plants or, as phanerogams 
have been termed, spermaphytes (seed-plants) ; and 
the macrospore (embryo;sac) even in the highest 
types is distinct from the macrosporangium, the 
latter not including it with its prothallium and 
archegonia or embryos, as in gymnosperms. The 
antheridium (pollen-tube) in most cryptogams 
produces a minute, definitely formed, protoplasmic 
body, the sperm-cell, which is commonly furnished 
with thread-like cilia by which it swims about in 
water, and which is, therefore, known as the 
antherozoid (from Greek (éoy, zdon, an animal). This 
closely resembles the spermatozoa of animals. One 
of the most obvious characteristics of most crypto- 
gams is the formation and liberation of quantities 
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of simple reproductive structures known generally- 
as sores, so that they have been called spore- 
producing plants, but there is no essential difference 
between a pollen-grain and one of the spores of 
cryptogams, so this distinction will not hold good. 

‘ A3 we have seen (Vol-IV., p. 355) the cryptogams 
comprise several very distinct types of structure, 
three at least of which are of sufficient structural 
importance to rank with Phanerogamia as sub- 
kingdoms. They are now well known as Pteride- 
phyta, Bryophyta, and Thallophyta, Of these, the 
first two mostly agree with phanerogams in having 
a well marked distinction between a stem or 
ascending axis and true leaves or lateral appendages 
to the stem, and they have, therefore, been claseed 
with phanerogams under the aeme Cormophyta. 
They also agzeeewith gymnosperms in the produc- 
tion of archegonia within which are the germ-cells 
or oospheres, and Gymnospermia, Pteridophyta, and 
Bryophyta are, therefore, sometimes called Arche- 
goniate. 

Pteridophyta andi Bryophyta agree further in 
exhibiting a marked alternation of generations, a8 
it is called, the spore in germinating giving rise to 
a plant very dissimilar to that which bore it. The 
two generations or stages are known as the sporo- 
phore or sporophyte, and the vephore or oophyte, the 
former being asexual, bearing spores without any 
sexual process, whilst the latter is sexual, bearing 
the antheridia and the archegonia from the fer- 
tilisation of which arises another sporophore. The 
two subkingdoms are contrasted in that, whilst 
in Pteridophyta the sporophore is the conspicuous 
leafy plant and the oophore small and transitory, 
in Bryophyta the leafy plant is the oophore and the 
sporophore a mere appendage to it. 

The Pteridophyta (Greek wrepis, ptéris, a fern ; 
gurov, phutin, a plant) or, as they are often called, 
Vascular Cryptogams, include ferns, club-mosses, 
and horse-tails, with a few other allied types. In 
all these groups the spores in germinating give rise 
to small delicate prothallia (the oophore) bearing 
the archegonia and antheridia either separately or 
together (Fig. 91, D). Each archegonium grigin- 
ates, as in gymnosperms, from one surface cell 
of the prothallium which divides until it pro- 
duces a pouch-like body or venter surrounding 
the central cell or oosphere, a short neck usually 
of four tiers of four cells each, and two axile 
canal-cells which become mucilaginous (Fig. 91, F). 
The antheridia (Fig. 91, E) are usually roundish 
and give rise in their interior to numerous aspermato- 
cytes or mother-cells of the antherozoids. These 
spermatocytes are simple cells, each containing a 
few starch-granules and an antherozoid, the latter 
formed mainly from its nucleus. The antherozoids 


are spirallg coiled 
threads thickened at 
one end and bearing 
numerous cilia near 
the other extremity. 
These bodies burst 
their mother-cells as 
they leave the an- 
theridium and swim 
through the water 
until they find their 
way. down the neck 
of the archegonium, 
through the mucilagi- 
nous canal-cells, to the 
oosphere, with which 
they coalesce. 

The ovapore or fer- 
tilised oosphere in 
most cases becomes 
itself the embryo, 
without the formation 
of any suspensor as in 
phanerogams ; but in 
this respect one group 
of club-mosses, the 
Selaginellas, resembles 
flowering plants, The 
embryo divides into 
four parts, a primary 
root or radicle, which 
does not, however, 
reach any size, one 
or two primary leaves 
or cotyledons, a pri- 
mary stem-shoot or 
plumute, and a struc- 
ture called the fvot 
which remains im- 
bedded in the prothal- 
lium and draws the 
first nourishment for 
the young sporophore 
from its 

The sporophore is 
the conspicuous plant 
with stem and leaves 
which generally gives 
off rootlets and lives 
for many years. As 
the oophore is always 
small and in some 





Fig. 91.--LIFE-HISTORY OF FERNS. 

a, Germinating spore of Polypodium vulgare: sp, exospore ; k, first root-hair. 8, The samme later. 
c, Young prothallus of Aspidium : sp, spore; pr, prothallus, Db, Under-surface of the name 
later: pr, prothallua; w, root-hairs; an, antheridia; ar, archegonia. £, Antheridinm of 
Bracken (Pteris), bursting: sp, antherozoid escaping from spermatocyte, ¥, Archegonium of 
the same, unopen: kh, mucilaginous canal-cell ; ¢, central cell. a, Section through a pinnule 
of the frond and sorus of Aspidium: b, mesophyll; sch, indusium ; ar aporangium ; st, its 
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stalk; r, annulus. #, Pinnule of Penis, showing veing and sori. J, 


same in Aspleniury. 
k, The same in Polypodium (sori naked). 1, The same in Aspidium, 


cases is not even known, it is upon the characters or monopodial, and it may have branches in whorls, 
of the asexual generation or sporophore that the much as in gymnosperms; but the branches seem 
classification of pteridophytes mainly depends. The never to arise, as they always do in phanerogams, 
stem is sometimes unbranched, or it is dichotomous from axillary buds. Histologically the stem exhibits 


108 


a distinct epidermis, a collenchymatous or scleren- 
chymatous hypoderm, copious fundamental tissue, 
and one, several, or many bundles of fascicular tissue. 
These bundles are closed, their phloem usually sur- 
rounding the xylem. True vessels seldom occur. 
The leaves may be small and simple, but in many 
ferns reach as 
large a size and 
as complicated a 
system of branch- 
ing as in the Um- 
bellifersa or any 
other group of 
phanerogams. 
They have stom- 
ata, often on both 
surfaces ; but 
their venation is 
simple, consisting 
either of a single 
midrib or of a sys- 
tem of repeatedly 
bifurcating (fur- 
cate) veins which 
do not unite into 
a network (Fig. 
91, H, J, K, L). 
In some cases 
all the leaves are 
sporophylis; in 
others there are 
some so-called 
barren leaves or 
ordinary foliage 
leaves, and others 
which are fertile 
or bear sporangia 
or spore-cases ; 
but there is gen- 
erally no such 
marked contrast 
between ' these 
‘two types as 
there is in angio- 
sperms. Some- 
times, however, 
the sporangia, 
like ovules and 
stamens in ex- 
ceptional phan- 
erogams, are of 
cauline and not 
of foliar origin. 
The sporangium sometimes originates from a 
single cell (leptosporangiate) as in most ferns and 
thizocarps, or in other cases from a group of cells 





Fig. 92.—1, Fertile branch of Horse- 
sail (Equisetum vapid 2, Spore 
of tsetum, with unrolled elaters. 
8, Adderstongue Fern (Ophioglos- 


sum vulgatum), 
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(eusporangiate), as in horse-tails andéclub-moseses. 
It consists generally of an outer wail of one or mote 
layers of celle, a tapetum or lining of delicate cells 
which are afterwards absorbed, and an inner mass 
of sporogenous (spore-producing) tissue, the sporo- 
cytes or mother-cells of the spores. Hach of these 
mother-cells divides into four. ; 

In ferns, horse-tails, and lycopods only one kind 
of spore is produced, though, when the spore jn 
these groups has germinated and given rise toa 
prothallium, that prothallium may bear archegonia 
or antheridia exclusively, being thus male or female, 
so that the oophore becomes dicecious. These groups 
are, therefore, combined in the division Jsosporia 
(Greek Ivos, iss, equal). In rhizocarps and selagin- 
ellas, on the other hand, two kinds of sporangia are 
produced, macrosporangia or megasporangia (Greek 
paxpds, macros, long; méyas, mégas, great) producing 
female macrospores or megaspores, and micro- 
sporangia (Greek pixpds, mic7ds, small) producing 
male microspores. These macrospores correspond 
to the embryo-sacs and the macrosporangia to the 
tercines of phanerogams; whilst the microspores 
are homologous to pollen-grains and the micro- 
sporangia to pollen-sacs. The groups in which the 
distinction between the sexes is thus carried back 
into the sporaphore stage form the division Hetero- 
sporia (Greek €érepos, étéros, different). This 
division includes the two classes Rhizocarpe@ and 
Ligulate, Their macrosporangia contain a small 
number of macrospores and their microsporangia a 
larger number of microspores. Both kinds of 
spores produce relatively small prothallia which 
remain attached to the spore and cannot be said 
to lead an independent existence, so that the 
oophore stage is merely an appendage to the 
asexually - produced bodies detached from the 
sporophore. 

The Rhizocarpee, or Hydropterida, as they have 
been called, include two orders, each with two 
small genera, of aquatic or semi-aquatic plants. In 
England they are represented only by the little 
pill-wort (Piludaria globulifera). The oophore, or 
sexual generation, in this group is developei from 
two kinds of spores, microspores and macrospores. 
The microspores are male, corresponding to the 
pollen-grajns of phanerogams. They divide into 
three cells, one representing the prothallium (the 
“included cells” of gymnosperms), and the other 
two the antheridium (pollen-tube). The protoplasm 
of these two cells divides repeatedly so as to form 
four or sixteen spermatocytes, in each of which is 
formed a spirally coiled and ciliated antherozoid 
and a few starch-grains. The spermatocytes burst 
and liberate the antherozoids as they themselves 
escape from the antheridia. The macrospores, 
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which are fdinale, are several hundred times larger 
than the microspores. They have generally a 
roundish papilla at their apex in which a small 
prothallium (archisperm) is developed, bearing 
from one to three archegonia. The interior of the 
spore is filled with starch (metasperm). The 
archegonia resemble those of gymnosperms, having 
a rosette of four néck-cells with one neck canal-cell 
and a large central cell, the upper part of which 
forms a ventral canal cell, the lower part the 
oosphere. On fertilisation by the antherozoids the 
oospore in the floating macrospore divides hori- 
zontally, and. then by vertical transverse and 
median walls, into eight, the upper four cells giving 
rise to the rudiment of the stem and one or two 
cotyledons, and the lower four to the foot and root. 

The four genera differ very much in the general 
‘habit ” or external appearance of their sporophore 
stage. Pilularia has a creeping stem giving off 
roots below and leaves, which are reduced to cir- 
cinate petioles, above. At the bases of these leaves 
are the pill-like sporocarps or spore-fruits, from 
which it takes its name. The sporocarp probably 
represents a segment of a leaf with four lobes as it 
is four-chambered. It contains macrosporangia 
below, each enclosing one macrospore, and micro- 
sporangia, each containing sixty-four microspores, 
above. WMarsilia, including the Nardoo of tropical 
Australia, upon the sporocarps of which the ill-fated 
Burke and Wills expedition lived for a time, has 
bifurcating leaves, one segment of which is sterile, 
ending in four delicate green leaflets, whilst the 
other bears a bean-shaped sporocarp. These genera 
form the order Marsiliacee. Salrinia is a floating, 
rootless plant with leaves in whorls of three. Two 
leaves are entire, and float owing to the large air- 
spaces in their mesophyll, whilst the third is cut 
into hair-like submerged segments, and bears the 
small round sporocarps near its base. These sporo- 
carps are in fact leaf-segments, each of which first 
develops as a placenta, from which spring numerous 
sporangia, whilst a circular outgrowth or indusizm 
springs from the base of the placenta, and growing 
up ro@nd the sporangia, forms the wall of the cap- 
sular sporocarp. Some sporocarps contain micro- 
sporangia; others, macrosporangia. <Azolla, the 
other genus of the Salviniacee, is a minute floating 
plant furnished with roots. 

The Ligulate, the second class among the Hetero- 
sporia, comprise the two orders Selaginellacee and 
Isoitacee, These orders agree in many points in 
their sexual stage, but differ much in the form of 
the sporophore. They differ from the Rhizocarpee 
in having the female prothallium more enclosed 
within the macrospore, and in the ligule which 
springs from above the base of each leaf. The 
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sporangia are sunk in the bases of the fertile leaves 
below this ligule, and are often covered by a mem- 
branous outgrowth or indusium. Selaginella is a 
genus of club-mosses with trailing stems and small 
simple adpressed leaves. The stem has a distinct 
epidermis, a thickened hypoderm, anda few vascular 
bundles, but nostomata. Its elements are mostly 
prosenchymatous, and the bundles, which are con- 
centric, consist of scalariform tracheides and thin- 
walled phloem, and are surrounded by large air- 
spaces crossed by strands of cells. The stem 
branches racerosely in one plane (dorsiventrally), 
but the branches do not arise in the axils of leaves. 
The leaves are acute, or end in an awn, and the 
sterile ones are in four orthostichies and generally 
of two sizes, the ventral leaves, those on the shaded 
side, being larger than the dorsal ones. Stomata 
occur mostly on 
their lower sur- 
faces. The fer- 
tile leaves (spo- 
rophylls) form a 
four-sided cone, 
some _ bearing 
macros poran- 
gia, others mi- 
crosporangia, 
these _ bodies 
really originat- 
ing from the 
stem above the 
origin of the 
leaf. The root 
springs from 
special leafless 
branches term- 
ed rhizephores. 
The sporangia 
resemble one 
another in de- 
velopment and 
appearance; 
but, whilst the 
microsporangia 
produce i nu- 
merous micro- 
spores, the 
macrosporangia 
only contain 
four macro- 
spores. The 
development of 
these . spores 
much resembles that in the Rhizocarper. The 
macrospore produces a prothallium (archisperm) 
bearing archegonia, and subsequently the cavity 


a 
Nate 


> 


a? a ms 


Pee 


4 

4 
” 
UP 





Fig. 98.—CiuB-moss (Lycopodiuny 
clavatum). 


310 


of the spore becomes filled by a large-celled tissue 
(metasperm), Selaginella, alone among crypto- 
gams, produces a suspensor of one or more cells, 
formed from the upper half of the oospore. Occa- 
sionally the sexual generation is suppressed, a new 
sporophore springing directly from the base of a 
leaf, This is termed apogamy. 

Isottes, the quill-worts, submerged plants growing 
in Welsh and other lakes, have a short corm-like 
perennial stem only containing the united ends of 
tbe vascular bundles of the leaves. The leaves are 
in annual rosettes, are from two to thirty inches 
long, and have a broad sheath and a thick, almost 
cylindric, lamina, traversed by four air-canals. 

The Zsosporia are characterised, not only by the 
sexual differentiation not being carried so far back, 
so that they only produce one kind of spore, and 
sometimes only n monecious prothallium, but also 
by the prothallium (oophore) being a larger and 
more independent structure than in higher groups. 
The division includes the three classes Lycopodine, 
Equiseting, and Filicina. 

The Lycopodine are club-mosses, closely 1¢- 
sembling Selaginella in their vegetative structure. 
Their stems are sometimes erect, sometimes 
prostrate, and brancheeither racemosely or dichoto- 
mously, their roots arise directly from the stem, 
and their small simple leaves are either spirally 
arranged or variously whorled. The leaves generally 
have stomata on both surfaces and one simple 
vascular bundle united to the xylem of the stem. 
‘The stem has a defined epidermis and often a thick- 
walled cortex, sclerenchymatous inner fundamental 
tissue, a bundle-sheath of from one to three layers 
of cells, and a characteristic axile vascular cylinder 
resembling that in the roots of flowering plants. It 
consists of several bands of xylem, made up of 
spiral, pitted, and scalariform tracheides, and sur- 
rounded by phloem. The sporangia are formed on 
short stalks, one at the base of each leaf in the 
cone-like “fructification.”. The numerous minute 
yellow spores produced by them constitute the in- 
flammable powder ‘ Lycopodium” used to, cover 
pills and to produce theatrical lightning. The 
prothallia have seldom been found. They are 
relatively large, and lead an independent life, though 
with little chlorophyll; and they each bear both 
antheridia and archegonia. Several species of 
Lycopodium are natives of our upland moors. (See 
Fig. 93, and Coloured Plate, “ Types of Plant Life,” 
Vol. ITT., Fig. 10.) 

The Lquisetine include only the one living genus 
Equisetum, the horse-tails, a small group of herba- 
ceous plants found in wet places in most parts of 
the globe. The sporophore consists of a solid, 
creeping, colourless rhizome, often producing 
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tubers, which sends up annual branches. Voth 
stem and branches are distinctly articulated or 
jointed at the nodes, but the internodes of the 
branches are hollow (fistular). The rhizome is 
often covered with a felt of root-hairs. Some 
species send up short, brown, unbranched fertile 
branches in the spring; others bear their “ fructi- 
fications” at the summit of branched green 
branches. (See Coloured Plate, ‘Types of Plant 
Life,” Vol. III., Fig. 9). Each internode terminates 
above in a tubular sheath forming a whorl of 
rudimentary leaves, and its surface is ridged, each 
ridge ending in a leaf. The leaves ofeone internode 
rest in the hollows between the ridges in the next. 
Internally each leaf and ridge has a vascular 
bundle which divides at the node so as to unite 
with the two, one on either side of it, in the next 
internode. Besides the central or pith cavity there 
is generally an air-passage in the middle of cach 
bundle, and one in the cortical tissue in cach 
hollow between the ridges, The strength of the 
stem is mainly dependent upon the dermal and 
hypodermal tissue, which is so highly charged with 
silica that one species, Eqguisetum hyemale, is used, 
under the name of Dutch rushes, for polishing metal. 
The green branches and leaves have numerous sto- 
mata. The secondary branches spring in a whorl 
from between the leaves, and have a structure 
similar to that of the primary branches. The fertile 
branches (Fig. 92, 1) terminate in a club-shaped 
mass of sporophylls, arranged in whorls touching 
one another, much as are the stamens in the yew 
and some other gymnosperms. These sporophylls 
are modified leaves, and cach of them is peltate, and 
usually six-sided, having a short stalk, and pro- 
ducing from five to ten sporangia round its margin. 
These sporangia split longitudjnally, so liberating 
the spores. The spore is peculiar in containing 
chlorophyll and in having three coats, the outer- 
most colourless, the next light blue, and the inmost 
one yellowish. The outermost and first-formed 
coat splits spirally into two bancls, known as elaters, 
forming a four-armed cross attached by its gentre 
to the second coat. If moistened, the elaters coil 
up; if dried, they unroll, their apparent function 
being to keep several spores together so that they 
may germinate side by side. The spore in germin- 
ating divides, puts out a long unicellular rhizoid or 
root-hair, and then forms a prothallium, which is 
at first ribbon-like and only orfe cell thick, but is 
afterwards irregularly lobed. They are generally 
cdicecious, the female ones being the larger, some- 
times reaching half an inch in length. The anther- 
idia are papille: one cell thick, on the lobes of the 
prothallium, the central cell in each dividing into a 
hundred or a hundred and fifty spermatocytes, each 
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containing 8tarch-grains and a comparatively large 
antherozoid. The archegonia are on the upper sur- 
face of the prothallium, and each has a distinct 
body or venter, one cell thick, round the central cell, 
and a neck, generally of four tiers of four cells each, 
with a canal-cell which becomes mucilaginous. The 
oospore forms the embryo directly, dividing into 
eight parts, of which the four lower ones give rise 
to the root and foot, and of the four upper ones, 
one is the plumule with a large three-sided pyra- 
midal apical cell, two form one cotyledon, and the 
fourth another, these cotyledons uniting with the 
first leaf of the plumule into one annular leaf- 
sheath. 

Though several species of Lycopodium, Sclagin- 
ella, and Lauisetum are commonly cultivated as 
ornamental plants, by far the best known of the 
Pteridophyta are the ferns or Filicine. Ferns are 
a large and natural group of plants of world-wide 
distribution and great geological antiquity; but 
especially characteristic of moist, insular and 
tropical climates, reaching in these latter the 
dimensions of large trees. ‘The stems of the herba- 
ceous kinds are rhizomes and often bifurcate ; but 
those of the arborescent kinds are unbranched, in- 
crease slowly in size, and are crowned with tufts of 
leaves. This cylindrical unbranched form of stem, 
resembling that of a palm, is termed a caudex, In- 
ternally the stem has a circle of closed fibro-vascular 
bundles, from which branches are given off to the 
leaves, large strands of dense brown &clerenchyma 
in the fundamental tissue, and a_sclerenchy- 
matous hypoderm. The bundle is closed and con- 
centric, consisting of scalariform tracheides, or true 
vessels, surrounded by phloem, which contains sieve- 
tubes, bast-fibres, and parenchyma. The stems of 
tree-ferns are often densely covered with aérial 
roots which may branch acropetally. Nothing is 
more characteristic of the sporophore stage of this 
group than the well developed leaves or /ronds. 
These may be simple, as in the hartstongue (Scolo- 
pendrium), or dichotomous, as in the elkshorn 
(Platycerium), but are more often pinnately 
divided, and may reach a length of ten or twenty 
feet. They are generally circinate in vernation 
and furcate in venation, possess stomata, and have 
chlorophyll in their epidermal cells, but have no 
palisade-tissue. The leaf-stalks are often covered 
by dry brown membranous epidermal scales, known 
as palee or ramenta. The leaves grow at their 
apex and have a large apical cell, as have also the 
stem and the root, that of the latter, however, 
being covered by a root-cap. The so-called “ fructi- 
fication” is produced upon the leaves, usually on 
their under surface ; but some ferns, such as the 
hard fern (Lomaria Spicant), the parsley fern 
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(Allosurus criapus), and the elkshorn fern (Platy- 
cerium) have both barren and fertile fronds ; whilst 
in others, such as the so-called flowering fern 
(Osmurda regalis), the fractification is confinéd to 
the upper lobes of the frond; and in the adders- 
tongue (Ophioglossum, Fig. 92), and moonwort 
(Botrychium), the frond bifurcates into a barren 
and a fertile half. In these special fertile or spor- 
angiferous structures the green parenchyma of the 
leaf is more or less suppressed. The sporangia are 
usually formed on the veins of the leaf which some- 
times run out into a cushion known as the receptacle 
or placenta, as in Salvinia (Fig. 91,@). As in the 
rhizocarps also, the sporangia are usually collected 
together in groups, each known as a ¢orus, and 
cach sorus is often covered by a cellular outgrowth: 
from the leaf-or indusium (Fig. 91, ¥, J, L). In 
the filmy ferns (Hymenophyllum) the sporangia are 
on the veins which project beyond the margins of 
the leaves and the indusium is a cup-shaped out- 
growth from the margin. The sporangia are usually 
trichomic, formed, that is, from a single epidermal 
cell; but in the adderstongues and the tropical 
Marattiacee they originate from a group of cells. 
Each sporangium is a small roundish or lenticular 
capsule, the wall of which is a single layer of cells, 
one row or group of which, termed the annulus 
(Fig. 91, G), have commonly thickened walls which, 
by contracting when dry, rupture the sporangium 
and liberate the spores. ‘The spores have two 
coats, an erospore and an endospore, thus closely 
resembling the pollen-grains of angiosperms. 

The prothallia of ferns (Fig. 91, c, D) are usually 
heart-shaped, develop numerous rhizoids, contain 
chlorophyll, are monoecious and, though short- 
lived, lead an entirely independent existence ; but 
in some cases they are dicecions, and in others 
perennial, The antheridia (Fig. 91, ©) and arche- 
gonia (Fig. 91, F) resemble those of Hguisetum, but 
the latter are turned downwards toward the ground. 
The oospore divides into four parts, the two upper 
giving rise to the stem and the foot, and the two 
lower to the cotyledon and primary root. Some 
cultivated ferns do not exhibit this alternation of 
generations, being either apogamous or aposporote. 
Apogamy consists in the direct development of a 
new plant (sporophore) from the prothallium by 
vegetative growth, without the. formation of an 
archegonium or any process of fertilisation. Apo- 
spory conversely consists in the development of 
prothallia in place of sporangia on the fronds. 
Many ferns also produce buds, like the bulbils of 
the tiger-lily, on their leaves; by which the plant is 
freely reproduced. Few ferns have any economic 
uses, but the group is gne of the greatest favourites 
of the cultivator from the beauty of its foliage. 
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[Continued from p. 49.) — 


NECLENSION OF ADJECTIVES. 
WHETHER an adjective is to be inflected at all, or 
not, depends wholly upon the way in which it is 
used; for, when employed*as a predicate, it is never 
declined; when as an attribute, almost always. Be 
the noun, therefore, masculine, feminine, or neuter ; 
be it singular or plural—if the adjective to which 
it is applied be used as a predicate, its form remains 
unchanged: thus— 

Der Mann ift gut, the man is good. 

Die Frau ift gut, the woman is good. 

Das Kind ift gut, the child is good. 

Dre Maniter find gut, the men are good. 

Sch nenne bie Kinter fehin, I call the children beau- 

tiful. =. 
DECLINABLE ADJECTIVES. 

There are two declensions of adjectives, as there 
are two declensions of nouns—the Old and the New. 
In either of these, according to circumstances, are 
attributive adjectives declined. The following are 
the terminations of 

THE OLD DECLENSION. 


Singular. Plural. 
MASC, FEM, NEUT. FOR ALL GENDERS. 
Nom. -er -¢ -c8. -¢. 
Gen. -eé, en “et -c8, en. “et. 
Dat. -em “et -¢m. -elt. 
Acc. -en “¢ “et, “¢, 


Adjectives ending in -el, -en, -er, commonly drop 
the e upon receiving a suffix, as :— 

Grel, noble: Gvler Mann, noble man. 
Gen, even. Ghner Weg, even path. 
,, fauter, pure. Lautres Geld, pure gold. 

Upon adding -eh, the e of the termination (-en) 
may be dropped, as:—Den heitern, or heitren Diorgen, 
the serene morning. 

In the genitive singular masculine and neuter 
, the termination -en is preferable. 


RULE FOR ADJECTIVES. 

When the adjective stands either entirely alone 
before its substantive, or is preceded and restricted 
by a word that is undeclined or indeclinable, it 
follows the Old form of declension. 


EXAMPLES. 


Singular. Plural. 


MASCULINE. 
N. @uter Vater, good father. Gute Biter, good fathers. 
G. @utes(en) Baters, of Guter Biter, of good 
good father. fathers. 
D. Gutem Vater, to good Guten Bitern, to good 
father. fathers. 
A. Guten Bater, good father. Gute Vater, good fathers. 
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EDUCATOR. 
FEMININE, . e 
N. Gute Mutter, good Gute Mitter,zood mothers. 
mother. ; 
G. Guter Mutter, of good Guter Miitter, of good 
mother. mothers. 
D. Guter Mutter, to good Guten Miittern, to good 
mother. mothers. 
A. Gute Mutter, good Gute Miitter,good mothers. 
mother. 
NEUTER. 
N. Gutes Geld, good money. Gute Gelter, good moneys, 
G. Gutes(en) Gelves, of Guter Gelren, of good 
good money. moneys. 
D. Gutem Gelve, to good Guten Gelven, to good 
money. moneys. 
A. utes Gelt, good money. Gute Gelder, good moneys. 
THE NEW DECLENSION. 
Singular. Plural. 
MASC. FEM, NEUT. FOR ‘ALL GENDERS, 
Nom. -¢ -¢ “¢. “en. 
Gen. -en -en “en. “en. 
Dat. -en -en “cn, “en. 
Acc. -cn -¢ ae, “en. 


RULE FOR ADJECTIVES. 

When immediately preceded and restricted by 
the definite article, by a relative or demonstrative 
pronoun, or by an indefinite numeral declined after 
the ancient form, the adjective follows the New 
form of declension. 


EXAMPLES. 
Singular. 
BIASCULINE. FEMININE 
N. Der guteMann, the good Die gute “Fiau, the good 
man. woman. 
G. Deé guten Mannes of the Der guten Frau, of the good 
good man. woman. 
D. Dem guten Manne, tothe Der guten Frau, to the good 
good man. woman. 
A. Den guten Mann, the Dre gute Frau, the good 
good man. woman. 
NCUTER. 
Nom. uaé gute Rind, the good child. 
Gen. Deé guten Rintes, of the good child.,. 
Dat. Dem guten Kinde, to the good child. 
Acc. Daé gute Rind, the good child. 
Plural, 
MASCULINE. } FEMININE ‘ 
N. Die guten Minner, the Die guten Frauen, the good 
good men. women. 
G. Der guten Minner,ofthe Der guten Frauen, of the 
good men. good women. 
D. Den guten Mannern, to Den guten Frauen, to the 
the good men. good women. 
A. Die guten Manner, the Die guten Frauen, the good 


good men, women. 
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NEUTER. 
Nom. Die guten Linder, the good children, 
Gen. Der guten Rinter, of the good children. 
Dat. en guten Kintern, to the good children. 
Acc. Die gutter inter, the good children. 


The words referred to in the rules are— 


Der, the. Soler, such. Giniger, some, 
Diefer, this, Sever, jeglicer, several, 
Sener, that, each. Gtlider, some, 
Welder, who, Aller, every, all. several. 

which. Mander, many a. 


When wwelger, folder, and mander appear without 
the terminations of declension, the adjective 
assumes the suffixes denoting gender, etc. Thus: 
mand fcpines Bild, many a beautiful picture. 

With many authors it is the custom to reject the 
final n of the nominative and accusative plural of 
adjectives preceded by einige, etliche, mebrere, manche, 
viele, alle, welche, foldhe, and wenige; as :—Ginige deut(che 
RKaifer, some German emperors. 


MIXED DECLENSION. 
After the words— 
Gin, a, an. Dein, thy, thine. 
Kein, no, none. Sein, his, its. 
Mein, my, mine. Jhv, her, your, their. 


an adjective assumes in the nominative singular 
of the masculine, feminine, and neuter, and in the 
accusative singular of the feminine and neuter, the 
terminations proper to the old form. 


Unfer, our. 
G@uer, your. 


TERMINATIONS OF THE MIXED DECLENSION. 


Singular. Plural. 

FOR ALL 

MASC. FEM, NEUT. GENDERS, 
Nom. -er (old form) -e -¢6 (old form). -en, 
Gen. -en “en -en. “en 
Dat. -en -cn “en. -en. 
Acc. -en -¢ -¢6 (old form). -en. 


It must be added, also, that the personal pronouns 
(ig, I; tu, thou; tr, he; fie, she; ¢8, it; mir, we; thr, ye 
or you; fle, they) cause the adjective before which 
they ptand generally to take this mixed form of 
declension. 

RULE FOR ADJECTIVES. 

When the adjective is immediately preceded and 
restricted by the indefinite article, by a personal or 
possessive pronoun, or by the word fein, it assumes 
the endings characteristic of the Mixed declension. 


EXAMPLES. 
Singular. 
MASCULINE. FEMININE. 
N. Ginguter Bruter,a good Meine gute Sdcwefter, my 
brother. good sister. 
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MASCULINE. . FEMDNNE, 
G. Gines guten Brureré, of Meiner guten Sehwelter, of 
a good brother. my good sister. 
D.- Girem guten Bearer, to Meiner guten Sdywefter, to 
a good brother. my good sister. ; 
A. Ginen guten Brurer, a Meine gute Scwefter, my 
good brother. . good sister. 
NEUTER, " 
Unfer gutes Saué, our good house. 
Unjeré guten Saufed, of our good house. 
Unferm guten Saufe, to our good house. 
Unfec guted Haus, our good house. 


Plural. 
FEMININE. NEUTER, 
» Meine guten Sdweftern, Unjre guten Sawer, our good 
my good sisters. houses. 
. Memer guten Sehweftern, Unfrer guten Haufer, of our 
of my good sisters. good houses. 
. Meinen guten Seweftern, Unfern guren Haufern, to our 
to my good sisters. good houses, 
. Meine guten Sehweftern, Unjre guten Haujer, our good 
my good sisters. houses. 


Nom. 
Gen, 
Dat. 
Acc. 
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FURTHER OBSERVATIONS ON ADJECTIVES. 

When several consecutive adjectives come before 
and qualify the same noun, each has the same form 
which, according to the preceding rules, {t would 
have if standing alone, as :—@uter, rother, {autrer Wein, 
good, red, pure wine; Die reife, fepon-, gute Fruche, the 
ripe, beautiful, good fruit. 

But when of two adjectives which relate to the 
same noun the second forms with the ‘noun an 
expression for a single idea, which the first qualifies 
as a whole, the second adjective takes (except in 
the nominative singular and in the nominative and 
accusative plural) the new form of declension, as :— 


"Mit troduem ween Sanr, with dry white sand; 


where white sand—that is, sand which is white—is 
said also to be dry. 

Participles are declined after the manner of 
adjectives; thus, ter geltebte Bruder, the beloved 
brother; genitive, ves geliebten Bruvers, of the beloved 
brother, etc. 

Adjectives in German, as in other languages, are, 
by an ellipsis, often made to serve in place of nouns. 
They-then begin with a capital letter, and, except- 
ing that they retain the forms of declension peculiar 
to adjectives, are in all respects treated as nouns. 
Their gender is made apparent either by their 
terminations or by the presence of an article or 
other definitive word, as:—G@in Deutfder, a German; 
biefer Deutfhe, this German ; die Deutfdje, the German 
woman; ta’ Gdine, the beautiful; vas Gute, the 
good (that is, that which is beautiful; that which 
is good). So, also: bas @Beif, the white; bas Grin, 
the green; bat Roth, the red, etc. 
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COMPARISON OF ADJECTIVES. 

In German, as in English, the degrees of com- 
parison are cousmonly expressel by means of the 
suffixes -er and -eft; thus :— 

Positire. Comparative. 
Bil, wild; wilter, wilder ; 
# it, firm ; fefter, firmer ; 


Superlative. 
wilte?t, wildest. 
fefteft, firmest. 


EUPHONIC CHANGES. 

When the positive does not end in -t, -t, -ft, -&, 
of, -fh, or -3, the e of the superlative suffix (-cjt) is 
omitted, as .— 
Kiar, clear ; Harft, clearest. 
Rein, pure ; reimnft, purest. 
Shin, fine ; fdonft, finest. 

When the positive ends in -e, the ¢ of the compara- 
tive and superlative suffixes (-er,-ejt) is dropped, as :— 
Beife, wise; 
Mire, weary ; 


Harer, clearer ; 
Yeiner, purer ; 
finer, finer ; 


weijer, Wiser ; 
milter more weary; mide ft, 
weary. 
When the positive ends in -ef, -en, or -er, there 
would be two e's close together ; in the comparative 
the first is omitted ; in the superlative, the second ; 
as :— 
Gref, noble ; 
Trodn, dry ; 
Tayfer, brave ; 


werjeft, Wisest. 
most 


eter, nobler ; 
tiedner, drier ; 
tapjrer, braver ; 


erefft, noblest. 
trodenft, dricst. 
tayferjt, bravest. 
When the positive is a monosyllable, the radical 
vowel (if it be capable of it) commonly takes. the 
Umiaut in the comparative and superlative, as .—- 
Mit, old ; alteft, oldest. 
Grob, coarse ; gribft, coarsest, 
Klug, wise ; Nitgft, wisest. 


Alter, older; , 
gtober, coarser ; 
fliiger, Wiser ; 


Exceptions.—From this last rule, however, must 
be excepted all those adjectives containing the 
diphthong -au, as :—faut (loud), lanter, fauteft, rub 
(rough), rauber, raugeft. So, also, the following :— 


Bunt, variegated, Kuapyp, tight. Satt, satisfie.l, 
Bate, flat. Lahm, lame. Selaff, loose. 
Sahl, pale. Safi, Weary. Sdlanf, slender. 
Galo, fallow, £8, loose. Sehreff, rugged. 
Glad, flat. Matt, tired. Starr, stiff. 

Brob, glad. Mat, naked, Stol;, proud. 
Gerate, straight. Platt, flat. Sreaff, stiff, tight. 
@iatt, smooth. Plumyp,clumsy, Ctunmm, dumb 


Hoff, hollow. ‘ Rob, raw. Stumyf, blunt. 


Holt, atniable. Runr, round, Fol(, mad. 
Kabl, bald. Sat, slow. Bol, full. 
Rarg, stingy. Canft, gentle. 3am, tame. 


DECLENSION OF COMPARATIVES AND SUPER- 
LATIVES. 


Comparatives and superlatives are subject to the 
same laws of declension that regulate adjectives in 
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the pos“ive. Thus, after adding to fain (fair) the 

sifix (-er), we get the comparative form fener 

(fairer), which is inflected in the three following 

ways :— 

EXAMPLES OF THE COMPARATIVE, 
(2) OLD FORM. 


Singular, Plural. 

MASC. reM. NEUT, FOR ALL GENDERS, 
N. Gchonerer -¢ 8. Shiner e, fairer, 
G. Sdineres (en) -er -c8 (en). Schdnerer, of fairer. 
D. Schinerem “cr -em. Scineren, to fairer. 
A. Schineren “ee, Schineve, fairer. 

()) NEW Form. 

MASC, KEM. NEUT. FOR ALL GENDFRY 

N. Dev fohinere (tre) -e (rad) -e. = Dre fohdneren, the 


fairer. 

Der fchineren, of 
the fairer. 

Ten fchineren, to 
the fairer, 

Die fchineren, the 
fairer. 


Gi. Te8 fhineren (ter) -cn (res) -cn, 
D. Dem fdoneren (ter) -en (tem) -en. 


A. Den feheneren (tre) -e (rad) -e. 


(c) MIXED FORM. 


MASC, SING. FEM. SING. NEUT. BING, 


N. Unjer fcbonerer (unjeve) -e- (unfer) —-e 8, our 
fairer. 
G. Unjeved fahoneren — (unjerer) -en  (unferes) -en, of our 
fairer. 
TD. Unierem fehoneren  (unjerer) -en  (unferem) -en, to our 
fairer. 
A. Unjeren feboneren = (unfere) -e = (unfer) = -e@, our 
fuirer. 


PLURAL FOR AIL GENDERS. 
Nom. Unjere fcyoneren, our fairer. 
Gen. Unferer fehoneren, of our fairer. 
Dat. Unjeren fchineren, to our fairer. 
Acc. Unfere fshineren, our fairer. 


Sometimes the e in the endings of pronouns and 
comparatives is omitted or transposed; thus, in- 
stead of unferes fineren, we may say unfers febiner n, 
or unfreé fehonern. 

In the superlative of the old form, the vucative 
only is used—a case which has not been set down 
in the paradigms, or examples, because it is always 
like the nominative in form. 


EXAMPLES OF THE SUPERLATIVE, 
‘i (@) OLD FORM. 


Singular. 
MASC. FEM, NEUT, 


Voc. Licbfter Vater! Thenerfte Sehwefter! Schinftes Kure! 


O denrest O dearest O most 
fether ! sister ! beautiful 
child. 
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e Pluval. . 

Voc. Liebfte Biter! Thenerfte Scweftern! Shi nie Kinter! 
O dearest O dearest O most 
fathers ! sisters ! beautiful 

children. 

(6) NEW FORM. 
Singular. Plural, 
MARC. FEM, NEU1. * FOR ALL GENDERS, 
N. Der fchinfte (tre) -e «= (tas) -e. «= Dre fehonften, the 
fairest. 

G. Des fhinften (ter) -en (be8) -en. Dev fehonften, of 

the fairest. 
D. Dent fhonflen (rer) -en (vem)-en. Den fchiniten, to 

the fairest. 
A. Den fehinflen (rie) -e (eas) -e. Dre fihonften, the 

fairest. 
(c) MIXED FORM. 
MAS8C SINQ, FEM. BING. NEUT. SING, 

N. Unfer feponfter (unfere) -e  (unjer) -¢8, our 
fairest. 
G. Unferes fehinften — (unfever) -en (unferes) -en, of our 
fairest. 
D. Unferem fdonfter — (unferes) -en (unferem) -en, to our 
fairest. 

A. Unferen fehinften  (unfere) -e — (unfer) -e@, our 
faircst. 


PIURAL FOR ALL GENDFRS. 
Nom. Unfere fenften, our fairest. 
Gen. Unjerer fhinften, of our fairest. 
Dat. lnferen fchinften, to our fairest. 
Acc. Unfere fehinften, our fairest. 


OBSERVATIONS. 


In place of the regular form of the superlative, 


preceded by the article and agreeihg with the 
noun in gender, number, and case, we often find 
a circumlocution employed, which consists in the 
dative case singular of the new form preceded by 
the particle am: thus, Die Tage find am Winter am 
fiirgeften, the days are shortest in the winter. The 
explanation is easy; am, compounded of an (at) 
and tem, the dative of ter (the), signifies ‘at the.” 
Translated literally, therefore, the sentence above 
will be, “The days in winter are at the shortest” 
(that is, “at the shortest limit”), where in the 
German fiijeften agrees with some noun in the 
dative understood, which is governed by an. But 
the phrase is used and treated just as any regular 
superlative form would be under the same circum- 
stances. In like manner, auf (upon) and yu (fo) 
combined respectively with the article (auf baé 
and gu bem), and producing the forms aufé and zum, 
are employed with adjectives in the superlative: 
thus, Aufé fehinfte emgerietet, arranged upon the finest 
(plan); gum fdinften, to or according to the finest 
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(manner). These latter forms, | owever, nre chiefly 
employed to denote eminence, rather than to express 
comparison, Yreely rendered, therefore, aujé fepinfte 
and jum fehinften will be, very fnely, most beautifully, 
or the like. 

Sometimes aller (of all) is found prefixed to 
superlatives to give intensity of meaning, as :— 
Der allerbefte. the best of all (ie. the very best) ; 
Dre allerichinite, the handsomest of all (i.e, the rery 
handsomest). 

When mere eminence, and not comparisaa, is to 
be expressed, the words duferit (extremely) and 
hochit (highest) are employed, as:—Dreé ift cine Apert 
febine Blume, this is a very beautiful flower. 


IRREGULAR AND DEFECTIVE FORMS. 
I, IRREGULAR. 


Positive. © Comparative. Superlative. 

Wut, good; _beffer, better; —beft a7 am beften, best. 

Hoh, high;  bober, higher; beh or am — bheehiten, 
highest. 

Mahe, near; niher, nearer; nddit or am nichften, 
nearest. 


merit o7 am meiken, most. 
munteft a7 am manteften, 
least. 
griper, greater; grofit o7 
greatest, 
erft or am erften, enrlicst 


Viel, much; 
Weng, little , 


mehr, more ; 
munter, less ; 


Grog, great ; am — gtuBpten, 


Balr early; eber, earlier ; 


‘ IJ. DEFECTIVE, 
The following want the positive :— 


Huger, outer ; 
Snner, inner ; 
Verter, fore ; 
Sinter, hinder ; 
Ober, upper ; 
Unter, under ; 


duperft, uttermost. 
umnerft, innermost. 
yurterft, foremost. 
hinterft, hindermost. 
oberft, uppermost. 
unterft, undermost. 


Regt or amt legten (latest) wants both positive and 
comparative. 


UBSERVATIONS, 

Note that hod (high) in the comparative drops, 
while naj (near) in the superlative assumes, the 
letter ¢. Thus, bed, comparative hier, nab, com- 
parative ndher, superlative nad ft. 


Note also that me§r (more), the comparative of viel, 
has two formsin the plural, mehre or mehrere, and that 
the latter (mebrere) is the more common one. It has 
the use and meaning of the English word several, 
as :—3h fah mehrere Soltaten, I saw several soldiers ; 

That the superlative of gros (great) is contracted 
into grigt ; 

That erjt, the superlative of efer (earlier), is a 
contraction for eheft ; 

That from ter crfte (the earliest o7 first) and ter 
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legte'(the latest or last) are formed the ccrrelative 

torms erfterer (the former) and legterer (the latter) ; . 
That.the words in the preceding list of defectives 

are formed from adverbs, and are comparatives in 

Jorm rather than in fact. 

ADJECTIVES COMPARED BY MEANS OF ADVERBS. 

When the degrees of comparison are not expressed 

by suffixes, the adverbs meft (more) and am meiften 

(most) are employed for that purpose ; thus— 


Positive. Comparatice. Superlative. 
Gingerenf, mind- mehr — eingedenf, am meiften eingerent, 
ful; more mindful; most mindful. 
Sere, astray ; mebr irre, more am meiften irre, most 
. astray; astray. 
Rett, SOrTY ; mebe fein, more am miiften leit, most 
sorry ; sorry. 
OBSERVATIONS. 


The above method of comparison, which is 
commonly called the compound form, is chiefty 
used in cases— 

Where a comparison is instituted between two 
different qualities of the same person or thing, 
as :—Gr ift mebr luftig alé traurig, he is more merry 
than sad; Gr war mebr glidlic als tapfer, he was more 
fortunate than brave ; 

Where the adjectives, like those in the list above, 
are never used otherwise than as predicates ; 

Where the addition of the suffixes of comparison 
woald offend against euphony, as in the superlative 
of adjectives ending in -ifé ; thus, barbarife), barbarous. 


TRANSLATION FROM GERMAN. 
Das Rothkehladen. 

Gin Rothtelehen fam in ver Strenge ved Winters an vas 
Genfter ecincs frommen Landsmanné, alé ob e& gern binein 

hte. Da dffnete der Landmann fein Genfter und nabm 

| gutcauliche Thierchen freuntlich in feine Wohnung. IJtun 

€ vie Brofamen und Kriimejen auf, vie von feinem 

Tele. Auch hielten bie Kinder des Lanrmanné dad 

wvyecen Lieb und werth, Aber alé nun ver Frihling wierer 

in das Land fam und vie Gebiifche fic belaubten, ba offnete 

ver Landmann fein Wenfter, und ver Meine Gaft entflog in 

bas nahe Waltien, und bauete fein Meft und fang fein 
feohliches Liedehen. 

Und fiehe, als rer Winter wiererfehrte, ta fam bas Roth. 
fehidjen abermals in die Wohnung ves Landmanné und hatte 
fein Weibehen mitgebracht. Der Landmann aber fammet feinen 
Kintern freuten fidh-febr, alé fie die beiten Thierchen faben, wie 
fle aué den Flaren Uuglein jutraulicgy umberidhauten; und die 
Kinder fagten: , Die Bogelchen fehen uns an, alé ob bi etaé 
fagen wollten.“ 

Da antwortete ber Bater: , Wenn fie reten faite: fo 
wirten fie fagen: Freunvlides Zutrauen ermecfet 3utrauen, 
Und Liebe erzeuget Gegentrebe | “ 
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PLANE TRIGONOMETRYs—V. 
(Continued from p. 56.) ; 
SOLUTION OF OBLIQUE-ANGLED PLANE TRIANGLES, 
XXI. Solution of Oblique-angied Plane Triangles. 
—It has been alieady explained (Section X.) that 
any plane triangle can be computed when three out 
of its six “elements” are given, proviced that at 
least one side be given. By aid of the formulz 
developed in the last section, we proceed to show 
this in the three following cases, which include all 
that can be p:esented ; viz. :— 
1. Where three sides are given. 
2. Where-two sides and one angle are given. 
’ 3. Where one side and two angles are given. 


1. Given the three sides a,b,c. Find A,B, and OC. 
The simplest way to effect this is by (76), 


_ , /@=HG=9), 
Tan. A= a/ 3 (8—@) 
*, log. tan. 4A 


log. (8) +log.(s—c)—(log. a+log.(s—a)) 
2 





=10+ 


whence, by the table of logarithmic sines, tangents, 
etc., in Galbraith and Haughton’s mathematical 
tables, 4 A, and therefore A, can be found. 

Similarly, by (76), 

Log. tan. $ B 
ee log. (s—a)+log. Set a — (log. s+log. (@—4)) 
A and B being now sie C of course is known 
also. 

Familiarity with the use of logarithms is neces- 
sarily assumed in the student, who will remember 
that, as 10 is added to all logarithms of trigono- 
metrical ratios (to avoid the necessity of entering 
negative indices in the tables, which would other- 
wise arise from the fact that many of the ratios are 
less than unity), it is also necessary to deduct 10 
from them before using them in calculations, or 
(what is the same thing) to add 10 to the other 
side of any equation in which they may appear. 
This has been done above. The use of logarNhms 
is fully explained in our lessons in “ Logarithms” 
in the NEW POPULAR EDUCATOR. 


EXERCISE 4. 

1. Given a = 26, b= 81, c= 48. Find the angles. 

2. Given a = 16°22, b = 15°82, c= 21°56. Find the angles, 

8. Given a = 1110, 6 = 1842, c= 1500. Find the angles. 

4. Given a =1°382,b=1,c=0°75, Find the angles. 

2. This case-appears in two forms— * 

First, given two sides, a and b, and the included 
angle ©. Find A, B, and ¢. 


4 (A + B) =} (180° — C) = 90° — 3 C. 


Again, frémn (67), 
tan, (A — B) = ens tBxer” 


*, log. tan. 4 (A — B) == log. tan. 3 (90° — 3 C) 
+ log. (@ — 6) — log. (a + 3) 

There being a logarithmic ratio on each side of 
this equation, of like sign, there is no occasion to 
allow for the added tens, which balance each other. 

We have now obtained 4 (A + B) and 4 (A —B), 
the sum and difference of which, by the well-known 
rule, give the valucs of A and B respectively. 

‘ '  @.sin.C, 
By (65), we have c= aa 
*. log. c= log. a + log sin. C — log. sin. A. 
Here again, owing to difference of sign, the “added 
tens ” balance each other. 
Secondly, given two sides, a and 5, and an angle, 








A B “*ecseassceere”” RP PO 
Fig. 14, Fig. 15, 


A, not included between them. (This is called “ the 
ambiguous Case. ”") Find B, C, and c. 


sin. B_ 6 

We find B readily from (65); viz., og at 

whence log. sin. B = log. sin. A + log. b — log. a; 
+ and C= 180° — (A+ B), 
c is found from (65), as in the last example. 

Now since sin. B is also sin. (180° — B), the above 
equation for log. sin. B always admits of two values 
of B (except when B = 90°), one greater and the 
other less than a right angle; and other data have 
to be considered in determining which is the correct 
one; thus— 

(a) If the given angle A is a right angle, or 
greatér than a right angle, B must be less than 90°, 
and no doubt arises. 

(8) Again, if A, though less than a right angle, 
together with the greater value of B, be not less 
than 180°, it is clear the Jess value of B must be 
adopted. For instance, if A == 80° and B = 70° or 
110° (i.¢., 180° — 70°), it is plain that 110° is an 
inadmissible value for B; consequently, B = 70° 
aad C = 80°. 

(y) But if A, together with the greater of the 
two values of B, be less than 180°, it is plain that 
the data given apply to two triangles. Thus, if 
4 = 80° and B = 85° or 95°, we may have either 
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A= 80°; B= 88°; C= 15°; 
or A= 80°; B= 95°; C= 5°; 


these alternative values being quite-eonsistent with 
the fact that a and 6 are fixed values, as appears by 
Fig. 14, where both the triangles ABO and A B’O 
correspond with the data given. 

It appears, however, by inspection of Fig. 14, 
that the ambiguity can serer arise when & is 
greater than }, since then one of the two equal 
lines which may still be drawn from c to 48 (or 
AB produced) will fall to the left af A, an impossible 
position for a side of a triangle in which A is an 
angle. This is a restatement of (8) in a more con- 
venient form. 

We may thus sum up ‘—7he ambiguity can only 
occur when the given angle is acute, and when the 
side opposite to it is less than the other given side. 


C 





Fig 16, Fig. 17. 


When these conditions are fulfilled, both values 
of B must be worked ont, causing two values of C 
and two of c. 

EXERCISE 5. 

1, Given a = 218, b = 156, and C = 88° 21’ 20”. 
and c. 

2. Given a = 53°24, b= 81°27, and C = 126° 80’ 6".' Find A, 
B, and ¢, 

8. Given b= 178, c= 123, and A = 22° 18’ 80”. 
and a. 

4. Given d= 156, c= 180, A = 42° 25’, 
(give both solutions). 

5 Given a= 68, c= 47, C = 86° 42’ 80”. 
(assume A to be acute). 

3. Giren one side, a, and two angles A and B. 
Find C, d, and ¢. 


Find A, B, 


Find B, C, 
Find B, 0, and a 


Find A, B, and b 


ars 
__ sin. B B : 
By (65), © = 2-5, 


*, log. b= log. panies sin, C — log. sin. A. 
Similarly, log. ¢ = log. a + log. sin. C - log. sin. A. 


EXERCISE 6. 
1 Given a= 217, B = 56° 21’ 30”, CO = 62° 41’ 20”, 
b, and c. 
2. Given a = 1000, B= 19018 15”, C= 96°62. Find A, b, 
and c. 
XXII. To find the tice of a Triangle.—There are 
two useful formule for finding the area—one in 


Fiad A, 


Ws . THE 
terms of any two sides and included angle, the 
other in termy of-the three sides. 

1. Area = 4 de sin. A. 


If Ais a right angle, area evidently = half the 
rectangle under the adjacent sides, which agrees 
with tife statement, since sin. 90° = 1. 

If A is acute, asin Fig. 15, drop co P perpen- 
dicular to A B, or AB produced (Fig. 16). Then, by 
Euclid IL: 1, 

Arena =4ABX CP. 


, 


e COP e e 
Dut AB=C,and since “, = sin. A,cp=bsin. A; 


therefore area =} be sin. A. 
If A be obtuse (Fig. 17), drop cP as before, on 
BA produced ; then 
Area }AB xX CP, 
But AB=mc and CP=CA sin. CAP, and sin. 
CA P= supplement of A. 
*. Arena # be sin. A............... (77) 
Or, log. 2 area = log. 6 + log. ¢ x log. sin. A — 10. 
2. Substituting in (77) the value of sin. A given 
in (73), we get 
Arena = 4/s (8 — @) (8 — 6) ( =—C).....2 (78) 
Or log. area 
— 1or. log. # + log. (8 — a) + log. g. (#'— b) 4- log. si th lle 
a) 
but it is often easier to work out (77) saitaeeaiy 
than to employ logarithms. 


EXERCISE 7. 


1. Given b = 35 feet, c =117 feet, and A = 27°, Find the area. 

2. Given @ = 1000 yards, b= 2°5 niles, and C=42. Find 
the area. : 

3. Given b = 2°314, ¢= 1'5297, and A = 49°6' 20". Find the area. 

4. Given a = 287'1, ¢ = $10°25, and B= 114° 28' 32”, Find 
the area. 

5. Given a= 49, b= 98, c= 43, Find the area without em- 
ploying logarithius, 

( Given «= 008, b = 507, ¢ = 721. 

7, Given a= 0°45, b= 0°34, c= 0°23. Find the area. 

8. Given a = 2°05, b= 1°67, c= 2°7. Find the area, 

We have now concluded our investigation of 
theoretic Trigonometry, or rather of such parts of 
the theory as will enable us to apply our knowledge 
largely in practice. There are formule for other 
ratios or values, such as for the radius of the circle 
inscribed in, or circumscribed about, a given 
triangle, the aren of the circumscribed ‘circle in 
terms of the sides, the area of any polygon in- 
scribed in a circle (whence the aren of the circle 
itself may be obtained approximately), and the 
like; but these, although useful, are not needed to 
enable us merely to solve “ heights and distances,” 
upon which-the practical art of surveying mainly 
depends, A complete survey of a coast or country 
may ‘be made, and heights and distances accurately 
calculated, without a single actual measurement 


Find the area. 
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being taken, except one at starting called the Sase- 
line. (It is usual, however, to check a result here 
and there by actual measurement.) By choosing 
or marking spots or objects at convenient distances 
apart, the whole district is divided into triangles, 
and it is obvious that a knowledge of one side of 
the first triangle calculated (the base-line before 
mentioned), an instrument for measuring angles, 
and a level, are all that are required to enable it to 
be completely surveyed. 


APPLICATION OF TRIGONOMETRY TO MEASUREMENT, 

The object of this lesson is to suggest rather than 
enumerate the practical uses of the science, Apart 
from its connection with Navigation—upon which 
more will be said in the papers shortly to be devoted 
to that subject—Trigonometry is plainly employed 
in the practical work of measuring (1) heights and 
distances, (2) areas, and (3) contents of solids, By 
way of example we will take one or two of its 
simpler applications to the measurement of heights 
and distances, space forbidding even the enumera- 
tion of the many problems which may arise in 
measuring and surveying — most of which may, 
however, be solved, directly 
formule already arrived at. 

ProsLeM J.—To find the height of an inaccessi- 
ble object situated on a horizontal plane (Fig. 18). 





Let the tower EC be the object. Measure from 
it a convenient distance, ED, and observe the angle 
BAC. The right-angled triangle ABC can now be 
calculated (BC = AB‘ tan. BAC; see Section X.), 
one side, A B (equal to ED), and one angle eing 
known. To BC add EB, the height of the observer's 
eye above the horizontal plane, and we cbtain the 
height of the tower. 


EXERCISE 8. 

1, A person whose eyc is 5 ft, 6 in. above the ground, having 
receded 125 ft. from the Lase of a tower, tinds that ite angular 
elevation is 52° 34’, Calculate its height. 

2, From the other side of a strect 42 ft. wide, I observe that 
the elevation of the front of a house is 49° 28’. What is the 
height of the house, the height of ny eye being 5 ft. ? 


PROBLEM II.—To find the distance on a hori- 
zontal plane of an object of known height. 
Let the tower in Fig. 18 be the object, and its 
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distance faam D—i.e., the length of abB—be the 
information sought. The angle BAC being found 
as before, this.etiee differs from the preceding only 
in that a diffement side of the triangle is given, and 
it is calonlated with equal ease by the means 
pointed oat in Section X. 


EXERCISE 9. 


1, The angle which a man’s height subtends at the cye is 10’. 
It his height is assumed to be 6 ft., calcukite his distance. 

2. The pyramid of Cheops is 490 ft. high. From a distant 
peint of the plain on which it stands, the elevation of its apex 
4 observed to be 18° 40°. Calculate its horizontal distance. 


ProBLeM IJI.—To find the height and distance 
of an inaccessible object on a horizontal planc 
(Fig. 19). 

The simplest way to do this is to observe its 





levation at two points, A and B, in line with the 
«abject, measuring their distance apart. Let the 
observed angles be a and 8B respectively. Angle 
ACB = B—a; whence, by the le of sincs 

sin. @ 
sin. (8 —a)’ 
but FC= BC ' sin. B; 
sin.asin. B, 
sin. (B—a)’ 
sin. a cos. B 
sin. (B — a) 
rc, added to height of observer’s eye, gives the 
height, and FB gives the distance of the object. 

EXERCISE 10. 

1. Wishing to ascertain the height of a church steeple, to 
which close access caunot be had, I select two stations in line 
with itp 52 yda. apart, At those stations I find the elevations 
to be 58°14’ and 30? 42’ respectively. The height of my eye 
above the ground is 4 ft. Gin. What is the height of the 

le? 

2. What is the height of a hill, its angle of elevation at the 
lottom being 52°, while 800 yds, from the bottom, measured 
horizontally, its elevation is found to be 28° 30’? 

If the nature of the ground prevents two observa- 
tions being taken in line with the object, they may 
be taken as at AB in Fig. 20. Measure 4B and the 
angles BAC, ABC,and FAC, which we will call 
a, 8, and » respectively. (The two former must be 
measured by a sextant ) Then, since A C B= sup- 
plement of a + 8, .°. sin. ACB = sin. (a + 8; 


BC=AB X 


o’. FC=MAB X 


and similarly, FB=AB x 
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“ACS ABX — —— (a + B) 


But FC==AC' sin. ¢; 
; = sin. 8 sin. o. 
. ie eee g)' 
and similarly for the dis- 4 
tance. u 

PROBLEM IV.-—To find ee 
the distance of an inaccessible object without 
measuring its elevation, and whether on a horizontal 
planc or not (Fig. 21.) 








Let c be the object and A the point of observa- 
tion; select any other point, B, and measure AB 
andthe angles CAB and ABC. AC may be calcu-’ 
lated: by Section XXI., par. 3. If B be taken so’ 
that ABC be a right angle, the case, of course, is 
still simpler. 

EXERCISE 11. 

1 In one: to ascertain the distance ofa windmill on the 
opposite side of a river, L observe the angle between the wind- 
null and a flagstaff, which is 356 yds. distant, and find it to he 
5374’. Proceeding to the flagstaff, I find the angle bet ween the 
windinill and the first station to be 49° 10’. What is the 
distance of the windmill ? 

2. Wanting to know the breadth of a river, T measure along 
the bank a base of 250 ft., the extremities of which we will call 
Aand sp, At the extremity a T find the angle made by s and a 
tree on the opposite bank is 63? 81/; at the extremity BI and 
the angle bet ween a and the tree is 57° 28’, What is the breadth 
of the river? ° 

PROBLEM V.—-To find the distance from each 
other of two inaccessible objects (Fig. 22). 

Let c and D be the objects. Measure a base-line, : 
AB, and observe the angles ABC,ABD, BAC, BAD.. 
Calculate ACG and ADas in the last problem. Then, . 
since CAD== BAC — BAD, we have the necessary 





es 
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Fig. 22. 


materials for calculating the triangle 4 0 D (Section 
XXI,, par. 2). Hence we obtain the distance, ¢ D. 
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EXERCISE 12. 


1. To ascertain the distance between two batteries in an 
enemy’s works, a base line of 500 yds. ix measured, and the 
anglea which each battery makes with the base-line are ob- 
served to be 118° 20’ and 46° 14’ at one extremity, and 88° 48’ 
and 88° 12' at the other. What is their distance apart ? 


There is an ingenious way of finding the converse 
of this problem—viz.; the distance between A and B 
—by observations upon oc and D, the distance 
between the latter being known. Assume AB = 
1000; then, on that supposition, calenlate c p, 
without reference to its real value. Then, as the 
calculated valine of oD is to the real value, so is 
1000 to the real value of AB. 


EXERCISE 13. 


1, In a coast survey, observations are made from two rocks, 
A and 8B, at sea, on a lighthouse and a headland, which are 
2857 yds. apart. At a the lighthouse bears 78° 82’ and the 
headland 86° 24’ from 8, At B the headland bears 65° 15’ and 
the lighthouse 28° 42’ from a. Required the distance between 
the rocks, and their bearings from the lighthouse and the 
headland. 


~ PRoBLEM VI.—T6 find the height of an in- 
accessible object situated about the plane of observ- 
ation, and its height above that plane (Fig. 23). 





Take two stations, A and B, in line with the 
object, and measure AB; observe the angles BAO, 
FBO,FBD. From the first two the total height, 
Fo, and the distance, F B, may be obtained, as in 
Problem III, FB and FBD being known, F D is 
obtained asin Problem I. ¥F D= height above plane 
of observation, and F 0 — F D = height of object. 


EXERCISE 14. 


1. In order to find the dimensions of a window of a cathedral, 
which is inaccoss{bie, I select two stations in front of it, 54 ft. 
apart, From the far station the elevation of the top of the 
window is 31° 30’; and from the near station the elevations of 
the top and bottom are, 48 and 30° 80’ respectively. What is 
its height, and how high above the ground ? 

2. Acastic standing on the top of a cliff is observed from two 
stations at sea, which are in a line with it, and a quarter of a 
mile apart. The elevation of the top of the castle, seen from 
the remote station, is 16° 28’; the elevations of the top and 
bottom, seen from the near station, are 52° 14’ and 48° 88’ 
op Whet is its height, and what ite elevation above 

sea ; 
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KEY TO EXERCISES. 


EXERCISE 4. 
1, A = 86° 49’ 86”; B = 45? 87'; C = 97° 88’ 24". 
2, A = 48 88 58’; B = 45°9 7"; O = 86° 11’ 55”, 
8. A = 45° 83'84: B = 50? 40’ 48”: C = 75° 48’ 407. 
4. A = 96° 53’ 16”; B = 48° 40’ 24”; © = 36° 9 17", 
ExERcIsE 5. 
1. A = 98° 18’ 24’; B = 45° 20’ 16”: c = 136-1. 
2. A = 84° 8’ 5B”: a = 19715’ 1": ¢ = 76°14. 
8. B = 110° 84’ 68"; C = 38°11 go": a 76°. 


4, B == 54° 2 96", or 125° 57’ 40”; C = 83° 82°40", or TI° 87 
20”; a = 191°5, or 88°83, 


5. A se 42? 22' 49"; B = 100? 54’ 41”; 


EXEROISE 6. 


b = 200°65; c = 220°55. 
& = 2221°8; c = 1643°1. 


b = 77°206. 


1. A = 60° 57’ 10”; 
2. A = 22° 62’ 45”; 


EXERCISE 7. . 
1. 929°54452 aq. ft. 4. 40535. 7. 08816. 
2. °47528 sq. miles. 5. 092°387. 1°710 
3, 1°885, 6. 1507.9. 
EXERCISE &. 
1. 168°8 ft. 2. 54°12 ft. 
EXERCISE 9. 
1. 2062°65 ft. 2. 1992°4 ft, 
EXERCISE 10. 
1. 220°45 ft. 2. 848°6 ft. 
EXERCISE 11. 
1. 275°6 yds. 2. 220 ft. 
EXERCISE 12. 
1. 7619 yds. 
EXERCISE 13. 


J. Distance apart = 4403 yds. At the lighthouse, a boars 
160° 83’, and B 383° 47’ from the headland. At the headland, 
B bears 109° 40’, and a 81° 19’ from the lighthouse. 

EXERCISE 14. 
1. Height of window = 24°689 ft.; height above ground 


= 49 187 ft. 
2. Hexght = 60°82 ft. ; height above sea = 445°28 ft. 


ELECTRICITY.—XI. 
: [Continued Jrom p. 61) 

GIDNERATION OF ELECTRIC CHARGES—ABSOLUTE 
SYSTEM OF UNITS—DEFINITIONS— CONDENSERS. 
Ir is a well-:nown fact that all non-conducting 
bodies, when rubbed, acquire the property of at- 
tracting light bodies, and for this reason they were 
known as éleotrics; it is not so well known—but is 
nevertheless trune—that all good conducting bodies 
acquire the same property provided proper pre- 
cautions are taken. A glass rod when rubbed with 
silk acquires this property, as can be seen by bring- 
ing it near to a pith-ball which is suspended by a 
long silk thread. On approaching the glass rod 
the pith-ball is attracted towards it, and this at- 
traction increases till contact occurs between the 


ELECTRICITY. 121 


two; immedfately after contact, however, the pith- 
ball flies off, and from that time forward repulsion 
takes place between them. If the silk with which 


tively and a negatively charged body attract | 
other. The same process of reasoning shows that 
two negatively charged bodies repel each other, 
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Fig. 60.—DounLz AURORA ARCA, SEEN AT THE WINTER QUARTERS OF THE ‘Vxqa,” Marcy 20, 1879. 


the glass has been rubbed be now brought near the 
ball, attraction takes place between them. We 
have, therefore, the phenomenon of the pith-ball 
which has touched the glass being attracted by the 
silk, at the same time that it is being repelled by 
the glass. If the order of the experiment had been 
reversed, that is to say, had the pith-ball been first 
brought into contact with the silk, it would now be 
attracted by the glass and repelled by the silk. All 
this means that the operation of rubbing and then 
separating the glass and silk generated electric 
charges on them, and that these charges were equal 
in quantity but diametrically opposite in kind. 
The charge generated on the glass has been called 
positive, usually denoted by the sign plus +, 
and that generated on the silk negative, usually 
denoted by the sign minus —. The pith-ball had 
originally no charge, but on being brought into 
contact with the glass it acquired a + charge, and 
from that instant forward it was repelled by the 


The kind of charge generated on any body by 
rubbing entirely depends upon the substance with 
which it is rubbed, but it must be borne in mind 
that one kind can never be generated alone; when- 
ever a positive charge is generated, there must of 
necessity be an exactly equal negative charge 
generated somewhere else; and conversely, when- 
ever a negative charge is generated, there must also 
be an exactly equal positive charge generated. 

The following is a list of a few substances ar- 
ranged so that any body becomes positively charged 
when rubbed by any that is lower on the list. 


Cat’s-skin, Flannel, 
Glass, Shellac, 

Silk, Resin, 

The Hand, Gutta-percha, 
Sulphur, etc. 


It was mentioned that the pith-ball was sus- 
pended by a silk thread ; the object of the silk was 
to prevent the charge which was given to the body 
from leaking away, and this leads to the explana- 





Fig. 61.—Eu.iptic AURORA, SEEN AT THE WIinTeR QUARTERS OF THE “Vaca,” Marcu 21, 1879. 


glass; thus showing that two positively charged 
bodies repel each other. At the same time it was 
attracted by the silk; thus showing that a posi- 


tion of the statement made in the opening sentence 
that “good conductors also become charged when 
rubbed,” They moss oprtainly become charged 
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when rubbed, but owing to the very fact that they 
are good conductors they lose their charges by 
leakage as quickly as they are generated, and thus 
no charges appear on them when subjected to the 
most delicate tests. If, however, the leakage be 
prevented—either by suspending them by a silk 
thread, or by fixing them on the end of a non- 
conducting rod—they will retain their charges like 
non-conductors. 

The existence of a charge of one kind implies the 
existence of an exactly equal charge of the oppo- 
site kind, though the position of this second-eharge 
is not always apparent. If a positively charged 
body is suspended by a silk thread in a room, the 
corresponding negative charge will be found 
distributed over the walls, floor, and ceiling, but 
principally on those places in closest. proximity to 
the suspended body. Similarly, a negatively 
charged body will always attract an exactly equal 
positive charge on neighbouring conducting ob- 
jects. 

UNITS OF MEASUREMENT. 

The system of units universally used for scientific 
purposes is the centimetre-gramme-seoond system, 
and in terms of these three fundamental units all 
physical quantities can be expressed ; it is usually 
known as the C.G.S. system, and its English equi- 
valents are as follows :— 


CENTIMETRE = ‘3937 inch = the unit of length, 
GRAMME == 15°432 grains = the unit of mass, 
SECOND = the unit of time. 


From these three fundamental units the follow- 
ing, as well as all other units, are derived :— 

Velocity.—A body moves with unit velocity when 
it moves ‘at the rate of one centimetre per second. 

Acceleration.—The unit of acceleration is that 
acceleration which, acting on a body for one second, 
imparts to it unit velocity; or, it is an acceleration 
of one centimetre-per-second per second. (In the 
following calculations the acceleration due to 
gravity will be assumed as 981 centimetres per 
second; this being approximately the velocity per 
second that gravity imparts to a falling body.) 

Jorce.—The unit of force is called the dyne. It 
is that force which, acting on a mass of one gramme 
for a period of one second, imparts to it a velocity 
of one centimetre per second. 

Work.—The unit of work is called the erg. It is 
the amount of work done in overcoming a force of 
one cdlyne over a distance of one centimetre. 

Heat.—The unit of heat is called the calvric. It 
is the quantity of heat required to raise the temper- 
ature of one gramme of water from 0° to 1° Cent. 

1 calorie = 42,000,000 ergy. 
Unit of Quantity (Electrical),—In speaking of 


the electric charges on bodies it is mecessary to 
have some unit in terms of which the an:ount of 
such charges can be measured. Two similarly 
charged bodies will—as has been explained—repel 
each other, and the force of this repulsion will 
depend upon the amount of charge on each body, 
as well as upon the distance that separates them. 
For small bodies the force will be proportional to 
the product of the two charges, and will be in- 
versely proportional to the square of the distance 
between them. This law is due to Coulomb, and 
supplies us with a definition of unit quantity. It 
is best expressed in symbols thus :— 
F= qq Xx 2, 
ad? 


where #’ = the force of repulsion in dynes. 
» 4, == the quantity of charge on one body. 
“ OS 7 ‘ ». the other body. 
, @& =the distance in centimetres between 
them. 


If now the distance d is made one centimetre, if 
the force of repulsion F’ is one dyne, and if the 
charges are equal, then we at once obtain a defini- 
tion for unit quantity of electricity in terms of the 
fundamental units, thus:---Unit quantity is that 
quantity which, when placed at a distance of one 
centimetre from an equal and similar quantity in 
air, repels it with a force of one dyne. 

Unit difference of Potential—Considering any 
two similarly charged bodies A and B, a force of re- 
pulsion always exists between them. If A moves 
up toward B it must do work in overcoming the 
force of repulsion, and the amount of work done is 
the product of the distance moved into the average 
force. If A moves from an infinite distance up to 
a fixed position near B it does work in the process, 
and the work thus done can be recovered if A is 
now allowed to move from the fixed position away 
to an infinite distance. Work must be done on A 
in bringing into position, but when there, A is 
capable of doing an exactly equal amount of work 
in moving away from the position. When in the 
fixed position A clearly has potential energy stored 
up in it, or energy due to its position. If& con- 
tains unit quantity of electricity, and we can mea- 
sure the work done on it in bringing it up to any 
position, we know the potential at that point, since 
the work done on A is the measure of the potential. 
The potential at any point is the amount of work 
that must be done on unit quantity of positire elec- 
tricity in bringing it to that point from an infinite 
distance.’ The difference of potential between any 
two points is therefore the amount of work that 
must, be done on unit quantity of positive elec- 
tricity in moving it from one point to the other. 
Unit difference of potential (or of electromotive 
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Force) oxists Between treo points when it requires the 
expenditure of one erg to move unit quantity of posi- 
tire clectricity from one point to the other. 

Unit Current.—Unit ourrent is that current which 
is caused by the passage of unit quantity across 
any section in one second. 


PRACTICAL ELECTRICAL UNITS. 


THE AMPERE = the unit of current and is equal to 
yoth of the absolute unit. 


TnE VoLT =the unit of electromotive force, 
and equals 100,000,000 absolute 
units. 

THe OnmM == the unit of resistance, and equals 


1,000,000,000 absolute units. 


CONVERSION OF MECHANICAL INTO ELECTRICAL 
ENERGY. 

This most important problem follows as a deduc- 
tion from what has gone before, and will be quite 
simple to those who have read it carefully. It is 
required to find the horse-power which is being ex- 
pended in any portion of a circuit through which a 
known current, and a known E.M.F. are working 

Let v, and vV, be the potentials at the two points 
between which it is required to find the horse- 
power that is being expended. 


ket Cc = the current flowing in the circuit, 
»  Es=the E.M.¥. between the two points, 
Then B= V, — Vi = the work 1n ergs done on 
one unit of positive electricity in 
moving from one point to the other. 
*, EQ =the work in ergs done on Q units in 
moving them from one point to the 
other. 
But according to the above definition of unit 
quantity Q= cf, « 


where ¢ = the time in seconds during which the 
current has been flowing. 

Substituting this value for Q, 

ECt = work in ergs expended inf seconds by 

a current C and an E.M.F of E. 
-, §C = work in ergs expended in one second 
by a current c and an E.M.F. of E. 

Both & and c have so far been expressed in ab- 
solute units, and in order to express them 1n volts 
and amperes, 


Multiply E by 100,000,000 to reduce to volts. 
Divide cby 10 ,. » ~~ 9y VUNperes, 
The above expression then becomes 
10,000,000 5 C == work in ergs per second. 

If © = one volt and o = one ampere, 

Then one volt-ampere == 10,000,000 ergs per second. 
This quantity is known as the Watt. 
The left-hand side of this equation has been re- 
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duced to the practical units; it now remains to 
reduce the right-hand side to horse-power. 
One erg = one dyne x one centimetre. 
And gravity exerts a pull on a mags of one 
gramme of 981 dynes. 
.°. The work done in raising one gramme through 
a height of one centimetre = 981 ergs, 
but 1 foot = 30°48 centimetres, 
and 1 pound = 458°6 grammes. 
.". The work done in raising one pound throngh 
a distance of one foot = 981 x 30°48 x 4536 ergs, 
or one foot-pound = 13,560,000 ergs. 


eee. == 33,000 foot-pounds per minute, 
” ” == 6950 ” ” ” second, 
ss ” == 550 x 13,560,000 ergs ,, - 
” "9 = 7,460,000,000 ” 99 ” 
.*. 10,000,000 Ec = 7,460,000,000 x horse-power, 
Horse-power = 10,000,000 EC 
7,460,000,000 
_ EO, 
™~ 74 


That is to say, multiply the E.m.F. in volts by the 
current in amperes and divide by 746 in order to 
find the horse-power being expended in any portion 
of the circuit. ; 


CONVERSION OF ELECTRICAL ENERGY INTO HEAT. 


From the definition we kave 
1 calorie = 42.000,000 ergs. 
Inserting this value in the equation 
10,000,000 & c = work in ergs per second. 


10,000,000 EC 


Heat in calories = “22,000,000 , 


Heat in caluiics per second = . 


Or when the current has been flowing for a certain 
time ¢ seconds, 


Heat in calories = ae “ 
EXAMPLE 1.—On testing an arc lamp, which 
was giving a light of 1,500 candle-power. it was 
found that the E.M F. at the terminals of the lamp 
was 50 volts, and the current passing was 10 
amperes. What power was the lamp absorbing 
and what was its efficiency ? 
Substituting these values for E and ¢ in the above 
equation, we get 
"0 x 10. 
746 
= 05066. 
Tn arc lighting the efficiency of a lamp is spoken 
of as so many candle-power per horse-power, there- 
fore 


H-P = 





Answer, 


Efficiency = Condle-power x 748 
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Substituting the values given in the example in 
this expression, we get 


Efficiency = 1500 x. 


= 2284 candles per H-P. Ansiver. 
In incandescent lighting the efficiency of a lamp 
is spoken of as so many watts per candle, therefore 


EC 
Candle-power’ 
‘ EXAMPLE 2.—What is the power absorbed in 
a glow lamp which gives 16 candle-power, with an 
E.M.F. of 100 volts, and a current of ‘6 ampere ? 


Power = 100 x ‘6 


Efficiency = 





= 60 watts. Answer, 
Efficiency = 10% S 
= 3° is rottia per candle. Answer. 


EXAMPLE 3.—What quantity of heat is de- 
veloped in the filament of the glow lamp (Example 


2) in 5 minutes. 


Heat = oS 


_ 100x 6x5 x 

= 42 

z= 4280 calories. 
Or sufficient heat to raise 4286 grammes of water 
through 1° Cent. 


CONDENSERS. 

If two non-conducting bodies, such as silk and 
glass, are rubbed together and then separated by a 
definite distance, it will be found that they will 
have equal charges, but of opposite kinds. It is 
often taken for granted that the greater the amount 
of rubbing the greater will be the charges pro- 
duced, but this is a fallacy. The mere act of 
rubbing is useless except that it brings all parts of 
the two bodies into contact. If all parts of the 
two bodies could be brought into contact by any 
other means, and without the expenditure of any 
energy, the result—as far as the charges are con- 
cerned—would be exactly the same. Jt is not the 
rubbing, it is the aetual contact between the dissimi- 
lar substances that initially gives rise to the differ- 
ence of potential between them. The amount of this 
difference of potential depends upon the nature of 
the substances, and its value—which is called the 
contact potential difference—is well known for many 
substances. 

It is now easy to understand where the compara- 
tively large charges on the glass and silk come 
from. They have extremely small charges when in 
contact—-owing to their contact potential differ- 
ence—and in the act of separating them, work 
nust be done in order to overcome the mutual 
attraction which takes place between them; in 
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their final positions they therefore cave a high 
potential which is the equivalent of the amount of 
work done in bringing them to those positions. 
Two insulated conducting bodies of dissimilar sub- 
stances would in the same manner become charged 
if brought into ee and separated as above 
described. 

The quantity of cledtricity in such a charged 
body—if sufficiently large—can be measured by an 
ordinary ballistic galvanometer, thus :—Connect 
one end of a wire to the charged body, and the 
other end to one terminal of the galvanometer, 
which is connected to earth by the other terminal. 
The charge on the body will instantly rush through 
the galvanometer in the form of an electric current 
which is strong in the beginning, but gradually 
falls off to zero as the body becomes discharged. 
The whole operation is practically instantaneous; 
but while it lasts, an actual current is flowing 
through the galvanometer, and this current natur- 
ally produces a throw, the amount of which gives 
a measure of the quantity accumulated on the 
charged body. The quantity thus measuréd is ex- 
pressed in coulombs where the coulomb is defined 
as that quantity which flows per second past any 
cross section of a conductor conveying one ampere. 

The quantity of charge that can be accumulated 
or condensed on any insulated body depends not 
only on its size, but also on its proximity to neigh- 
bouring bodies. If a charged plate A is close to 
an uninsulated one B, 


A, 
B, 








it will induce on B an equal but opposite charge, 
and if the plate B be now insulated, let us consider 
what happens if the distance between them is 
varied. In their original positions they are at a 
certain potential difference, and attraction takes 
place between; if they are moved apart, work must 
be done against this attraction, and therefore the 
potential difference between them rises, and the 
greater the difference to which they are separated, 
the greater will be the. potential difference between 
them. On the other hand, if they are alldtved to 
move closer together under the action of their 
mutual force of attraction, the potential difference 
between them falls, and the closer they are to- 
gether the smaller will it become. For any given 
positions of the plates the arrangement has a per- 
fectly definite capacity. The capacity. of any 
arrangement is the number of coulombs that must be 
given to one plate in order to produce a potential 
difference of une volt between the twa. The capacity 
therefore can be increased by making the distance 
between the plates as small as possible. Such an 


arrangement is called a condenser, which may be 
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edefined as tea cenducterse separated by an insulator, 
and se'arranged that the capacity ie large compared 
with the size uf the conductors, .. 

The capacity of a condenser depend» not only 
upon the size of the plates, and upon the distance 
between them, but it also depends upon the nature 
of the insulating substance that separates them. 
If instead of air they are separated by paraffin- 
wax, the capacity will be nearly doubled ; if se- 
parated by mica, the capacity will be five times as 
great. This means that each insulator has a pro- 
perty peculiar to itself which determines the 
capacity of the condenser in which it is used as 
the insulating substance.’ In a condenser the in- 
sulating substance is called the dielectric, and this 
property is called the specific inductive capacity 
of the dielectric. Air has been assumed as the 
standard, and the specific inductive capacities of a 
number of different substances are given in the 
following table :— 


TABLE OF SPECIFIC INDUCTIVE CAPACITIES. 







Substance. Specific Inductive Capacity, 

ne ee eee enna 
Air - +--+ - + - - + = = 10 
Paraffin-wax - - - - - - = 20 
Indfa-rubbe: (mulky) - - 2°3 
Resin - - - - - - - + = 2°5 
Ebonite - -----+:+- 28 
Sulphur - - - - - - - - 8:4 
Shellac- - - - - - +--+ - 35 
Gutta-percha- - - - - - - 4-2 
tA - ee ee ee el 5°0 
Glass (very eas - 5 fe 6°5 
»» (Very dense) - - - - - 10°0 





If two conducting plates, separated by an insu- 
lator, are maintained at a fixed distance apart, and 
their. difference of patential gradually raised to 
a sufficient amount, the dielectric between them 
becomes subjected to a continually increasing 
electric stress, which it can no longer withstand, 
but will be ruptured by the passage of an electric 
spark between the two plates, which will then be 
found to be discharged. The Aurora Borealis 
(Figs. 60 and 61) shows the manner in which this 
discharge oceurs in a rarefied atmosphere. With 
different dielectrics, the quantity of electricity 
that can be given to the plates before discharge 
occurs varies greatly, but its amount is fairly 
well known for the different dielectrics; it must, 
however, be remembered that it has no connection 
either with the insulating property of the material, 
or with its specific inductive capacity. The capacity 
of a condenser is not the quantity that can be put 
into it before discharge takes place, it is the quan- 
tity in coulombs that must be put into it in order 
to obtain & potential difference between the plates 
of one volt. 
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The unit of capacity is called the Farad, but the 
condenser that would have a.capacity of one farad 
would be so extremely large, that for practical pur- 
poses the microfarad (one-milionth of a farad) is 
the unit generally adopted ; it is the capacity of a 
condenser which would have a potential difference 
of one volt when one-millionfh of a coulomb was 
put into it. The capacity of any condenser de- 
pends upon three things, as can bé expressed thus : 

A 
F= d 8. 
Where F= the capacity of condenser, 
» Azs=area of plates, 
» S&==specific induotive capacity of di- 
electric. 

be d = distance between the plates. 
It can therefore be increased by increasing the area 
of the plates, by diminishing the distance between 
them, and by using a dielectric of high specific in- 
ductive capacity. 

The usual method of constructing a condenser of 
large capacity is as follows :—A number of sheets 
of tinfoil are cut with a projecting lug as shown in 
A, Fig. 62, and another set of the same size with 


| 
Paper. 
Tinfoil. st Tinfoil. 
A B Cc 


Fig. 62. 


their lugs turned to the opposite side, as shown in 
C; also a number of sheets of bank-note paper 
about two inches both ways larger than the tinfoil, 
B. The sheets of paper are then separately held 
up to the light, and any of those in which pin-holes 
occur are rejected. A bath containing melted 
paraffin-wax at a temperature of about 110° Cent. is 
also provided. A couple of sheets of paper are now 
immersed in the paraffin-wax,’ withdrawn, and 
placed on a horizontal heated iron slab; a sheet of 
tinfoil is now placed on these papers, with its lug 
projecting beyond the paper, and to the left-hand 
side. Two sheets of paper are now immersed in 
the wax and laid over the tinfoil; another sheet of 
tinfoil is now taken and placed on the paper with 
its lug projecting to the right-hand side. Two 
more sheets of paper are next lgid on, and then 
another sheet of tinfoil, and this process is carried 
on till the condenser has been made the desired 
size. The condenser is now placed between two 
heated iron plates, and a weight placed on them to 
squeeze out the superfluous paraffin, and the whole 
left till it beoomes dry and hard. When finished, 
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the lugs of one set of alternate plates are all turned 
to one side, and the lugs of the others to the other 
side, as shown in Fig. 63. These lugs are then 


| im 
fe eames ee 





Fig. 68. 


soldered together with soft solder—in some cases 
the soldering is done before the condenser is built 
up. The tinfoil plates are usually made of the size 
74 x 6 inches, and a condenser containing 37 such 
plates has a capacity of about one microfarad. 
There is always an odd number of plates in a con- 
denser, so that the outside plates are both con- 
nected to the same terminal. It will be noticed 
that by this arrangement bth sides of each plate 
nre utilised, with the exception of the exterior 
plates, in which only one side is used. 
construction care must be taken that the tempera- 
ture of the paraffin-wax does not rise, otherwise it 
will be partially decomposed and its insulating 
properties considerably diminished. Even at a 
temperature of 110° Cent. some decomposition oc- 
curs, but it is so slight as not to interfere with its 
insulating properties ; it is, however, wel] not to use 
the same paraffin on two different occasidhs, it is 
false economy. When completed, the capacity must 
‘usually be adjusted to some fixed amount; and in 
order to do this, it is tested by comparison with a 
standard condenser. If its capacity is too high, a 
portion of a plate of tinfoil is removed, and again 
tested, till its capacity is right. If it is too low, it 
may be reheated and squeezed under a heavier 
weight in order to bring the plates closer together, 
or it may be adjusted by adding a little tinfoil to 
one of the outside sheets. 


—_— a 


LATIN.—XXXII., 


[[Continued from p. 63.) 


THE AGRICOLA OF TACITUS (continued), 
The Inhabitants of Britain. ' 

11. Ceterum Britanniam qui mortales initio 
coluerint, indigenac an advecti, ut inter barbaros, 
parum comyrertum. Habitus corporum varii atque 
ex eo argumenta. Namque rutilae Caledoniam 
habitantium comae, magni artus Germanicam 
originem adseverant. Silurum colorati vultus, torti 
plerumgue crines, ct posita contra Hispania Hiberos 
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veteres trajecisse easque sedes ocgupasse fideme 
faciunt. Proximi Gallis et similes sunt, seu durante 
originis vi, seu procurrentibus in diversas terris 
positio cael’ corporibus habitum dedit, In uni- 
verstm tamen aestimanti Gallos vicinam insulam 
occupasse credibile est. Eorum sacra deprehendas, 
superstitionum persuasiones. Sermo haud multum 
diversus ; in deposcendis periculis eadem audacia 
ct, ubi advenere, in detrectandis eadem formido. 
Plus tamen ferociae Britanni praeferunt, ut quos 
nondum longa pax emollierit. Nam Gallos quoque 
in Dbellis floruisse accepimus; mox segnitia cum 
otio intravit, amissa virtute pariter ac libertate. 
Quod Britannorum olim victis evenit : ceteri manent, 
quales Galli fuerunt. 


Military Organisation of Britain—Its Climate 

and Products. 

12. In pedite robur; quaedam nationes et curru 
proeliantur. Honestior auriga, clientes propugnant. 
Olim regibus parebant, nunc per principes factionibus 
et studiis distrahuntur. Nec aliud adversus vali- 
dissimas gentes pro nobis utilius quam quod in 
commune non consulunt. Rarus duabus tribusve 
civitatibus ad propulsandum commune periculum 
conventus. Itasinguli pugnant, universi vincuntur. 
Caelum crebris imbribys ac nebulis foedum; as- 
peritas frigorum abest. Dierum spatia ultra nostri 
orbis mensuram; nox clara et extrema Britanniae 
parte brevis, ut finem atque jnitium lucis exiguo 
discrimine internoscas. Quod si nubes non officiant, 
aspici per noctem solis fulgorem, nec occidere et 
exsurgere, sed transire adfirmant. Scilicet extrema 
et plana terrarum humili umbra non erigunt 
tenebras, infraque caelum et sidera nox cadit, 
Solum praeter oleam vitemque et cetera calidioribus 
terris oriri sueta patiens frugum, fecundum: tarde 
mitescunt, cito proveniunt; eademque utriusque 
rei causa, multus humor terrarum caelique. Fert 
Britannia aurum et argentum et alia metalla, 
pretium victoriae. Gignit et Oceanus margarita, 
sed subfusca ac liventin. Quidam artem abesse 
legentibus arbitrantur; nam in rubro mari viva 
ac spirantia saxis avelli, in Britannia, prout expulsa 
sint, colligi. Ego facilius crediderim °naturam 
margaritis deesse quam nobis avaritiam. 


The Roman Rule in Britain, 


13. Ipsi Britanni dilectum ac tributa et injuncta 
imperii munera impigre obeunt, si injuriae absint. 
Has aegre tolerant, jam comiti ut pareant, nondum 
ut serviant. Igitur primus omnium Romanorum 
divus Julius cum exercitu Britanniam ingressus, 
quamquam prospera pugna terruerit incolas ac litore 
potitus sit, potest videri ostendisse posteris, non 
tradidisse. Mox bella civilia et in rem publicam 
versa principum arma, ac longa oblivio Britanniae 
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etiam in page: consilium id divas Augustus vocabnat, 
‘Tiberius praeceptum. Agitasse Gaium Caesarem 
de intranda Britannia satis constat, ni velox ingenio 
mobili paenitentiae, et ingentes aclversus Germaniam 
conatus frustra fuissent. Divus Claudius auctor 
iterati operis, transvectis legionibus auxiliisque et 
adsumpto in partem rerum Vespasiano, quod ini- 
tium venturae mox fortunae fuit : domitae gentes, 
capti reges et monstratus fatis Vespasianus, 

14, Consularium primus Aulus Plautius prae- 
positus ac subinde Ostorius Scapula, uterque bello 
egregius: redactaque paulatim in formam pro- 
vinciae proxima pars Britanniae; addita insuper 
veteranorum colonia. Quaedam civitates Cogi- 
dlumno regi donatae (is ad nostram usque memoriam 
fidissimus mansit), vetere ac jam pridem recepta 
populi Romani consuetudine, ut haberet instrumenta 
servitutis et reges. Mox Didius Gallus parta a 
prioribus continuit, paucis admodum castellis in 
ulteriora promotis, per quae fama aucti officii 
quaereretur. Didium Veranius excepit, isque intra 
annum extinctus est. Suetonius hinc Paulinus 
biennio prosperas res habuit, subactis nationibus 
firmatisque praesidiis; quorum fiducia Monam 
insulam ut vires rebellibus ministrantem adgressus 
terga occasioni patefecit. 


The Spirit of Revolt in Britain. 

15. Namque absentia legati remoto metu Britanni 
agitare inter se mala servitutis, conferre injurias et 
interpretando accendere: nihil profici patientia 
nisi ut graviora tamquam ex facili tolerantibus 
imperentur. Singulos sibi olim reges fuisse, nunc 
binos imponi, e quibus legatus in sanguinem, pro- 
curator in bona saeviret. Aeque discordiam prae- 
positorum, aeque concordiam subjectis exitiosam. 
Alterius manum centuriones, alterius servos vim et 
contumelias miscere. Nihil jam cupiditati, nibil 
libidini exceptum. In proelio fortiorem esse qui 
spoliet : nunc ab ignavis pleramque et imbellibus 
eripi domos, abstrahi liberos, injungi dilectus, 
tamquam mori tantum pro patria nescientibus. 
Quantulum enim transisse militum, si sese Britanni 
numewent? Sic Germanias excussisse jugum: et 
flumine, non Oceano defendi. Sibi patriam conjuges 
parentes, illis avaritiam et luxuriam causas belli 
esse. Recessuros, ut divus Julius recessisset, modo 
virtutem maiorum suorum aemularentur. Neve 
proelii unius aut alterius eventu pavescerent: plus 
impetus, majorem constantiam penes miseros 
este, Jam Britannorum etiam deos misereri, 
qui Romanum ducem absentem, qui relegatum in 
alia insula exercitum detinerent ; jam ipsos, quod 
diffcillimum fuerit, deliberare. Porro in ejus 
modi consiliis periculosius esse deprehendi quam 
audere, 
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NOTES TO TACITUS. 
Chap. X1.— Ut inter barburos, ‘ As you would expect among 
Buvages.” 
Habitus corporum. ‘The physical types.” 


Riutilae Caledoniam habitantium comas. This is a direct 
refutation to those who hold that everybody born north 
of the Tweed must be a black Celt. 


Colorati, i.e, ‘‘dark. 


Posita contra Hispania. The subjects of the verb fuciunt 
are curiously assorted, These words must‘be rendered ; 
“the fact that Spain is situate opposite to thein.” 

Caeli positio. ‘‘The quartcr of the heavens,” or, in other 
words, *‘ the climate,” 


In wriversum aestimanti. The dative case is an agreement 
with miki, which may be inferred. Translate; “Taking 
a broad view, I tind it credible,” ete, 


Eorum sacra, The sense of the passage is ‘the aacred rites 
and superstitions of the Britons are the saine as those 
of the Gauls.” 

Deprehendas, Second singular of the present subjunctive. 
It is used impetsonally as we use “you,” and the 
French use ‘‘on,” 


Sermo haud multum direraus, The languages spoken by 
Britons and Gauls, which did not differ greatly, were 
dialects of Celtic. 


Chap. XII.—Honestior auriga, The practice of the early 
Britons differed from that of most nations who have 
fought from a chanot: ‘The charioteer is the man of 
noble buth, while the BEpeniee fight (from the 
chariot).” 

Nune per principes, etc. ‘‘ Now they are divided through the 
action of chieftains, by faction and intrigue.” 


Karus duabus .. . conventus. The English idiom differs 
wholly from the Latin, We should make the states the 
nonnnative, and translate thus: ‘ Two or three states 
seldom combine togethe: to ward off a common danger,” 

Cuelum, ete. The climate has altered little since the 
time of Tacitus. Then, az now, the sky was darkened 
ly mint and cloud, so that all the sing of the fog may 
not be ascribed to coal-gus. 

Seilicet extrema, etc. This explanation of the northern twi- 
light is of course baseless, Tacitus believed that the 
earth was flat, and that the night was the result of the 
shadow cast by the earth. 

Chap. XIM.—Jpsi. Tacitus has just been speaking of the 
country and its products, and naturally introduces the 
mention of the inhabitants with ipasi. 

Injuneta imperti munerc. Lit., “the enjoined services of 
the Empire,” or, as we should me “the services en- 
joined by the Empire.” 

Si cnjuriae absint. The character which Tacitus gives theo 
ancient Britons belongs to those who inhabit the land 
to-day, in spite of the introduction of fresh blood. 
Now, as then, they are ready to obey if they are pro- 
tected from oppression (injuriac); now, as then, they eon- 

, sent to be ruled (pareant), but will not endure slavery. 


Iyitur. The conjunction does not here imply a consequence 
or result. It simply iharks a transition from one sub- 
ject to another, It iay be translated, “to continue,” 
or, ‘* to resume.” 

Dirus Julius, The great Julius Cesar was the first to enter 
Britain with an army, and he has left us the history 
of his campaigns. 


Potitus sit. From potior, which, as you have learnt, is fol- 
lowed by an ablative. 
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Potest vidert, ‘‘May be regarded.” 

Ostendises posteris, etc. A very concise method of stating 
the proposition, ‘‘To have pointed out the way to 
posterity, rather than to have handed over the country 
already conquered.” 

Moz, ‘Then came.” 

Bellu vivilia. Civil wars in Rome, not in Britain. 

Ni veloz ingenio. This sontence is ee and conpresaed. 
With veloz, ‘‘fulsset” must be understood ; velox pae- 
nitentiae must be construed together, ‘‘ quick of repent- 
ance,” or, ‘quick’ to repent” ; while tugenio modili 1s 
the ablative of cause, “‘on account of his changeable 
disposition.” 

Fatis, This is a dative, and the sentiment is strangely 
hyperbolic : ‘‘ Vespasian was pointed out to fate.” 

Chap. XIV.—Xgregius. Here used in its etymological sense, 
“above the herd.” Translate: ‘‘ both distinguished 
soldiers.” 

Prozima. That part of Britain nearest the invader's point 
of attack, f.¢., the east coast. 

Colonia veteranorum. This colony was Camalodunum, now 
known as Colchester. 

Ut haderet, etc. ‘By which it employs even kings as the 
instruments of rule.” 
Parta a prioribus continuit. 
of his precedessors.” 

Quorum fiducia, Translate, “on the strength of which,” 

Mona. ‘'The Isle of Anglesea is meant.” 

Chap. XV.—Agitare, conferre, etc. These are instances of the 
historical infinitive. 

Nthil profict .. . . to the end of the chapter. This passage 
forms the substance of the Britons’ complaint, and 1s 
therefore constructed according to the rules of orutiw 
obliua, to which you must turn back if you would 
understand the passage. 

Interpretando. This means, “by interpreting,” or, “ ex- 
plaining the reason of,” their subjection. Messrs. 
Church and Brodripp translate it, “ by discussing.” 

Ex facili. This is a Greek construction, and not in accord 
with the rules of Latin grammar. It is equivalent to 
the adverb. 

Singulos, etc. The Britons complain that in the place of 
one king who once ruled them, the Romans had set 
two, the legate and the procurator, of which the one 
passed sentence upon them, the other exacted money 


Manum. “The staff of the one”; centuriones is in apposi- 
tion to manum. 


In proelio, The case of the Britons is indeed hard. In 
wars they argue, it is the strong man that gets the 
plunder. But they who are more powerful than the 
Romans suffer injuries at the hands of weaklings. 

IUis. ‘‘ The other side,” t.2., the Romans. 


Aemularentur. In oratio recta this would be in the firat 
person, as it refers to the speakers: “if only we 
rivalled.” 

Pavescerent. This would be the imperative in oratio recta: 
“‘ Let us not give way to panic.” 


“ Confirmed the acquisitions 
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5. a.D. 59-62. The first rudiments of war he learnt in 
Britain under that prudent and vigilant commander Suetonius 
Paulinus, by whom he was chosen and distinguished as his 
companion, Neither did Agricola behave recklessly, after the 
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manner of young men who turn warfare iuto riot ; aor did he 
indolent’y avail hiuwelf of the office ef a, Tribune and hin lack 
of akill to obtain pleasure aud absence from duty, but 
to know the province, to be known to the army, to learn 
of such as had experience, to follow such as were worthy 
aud brave, to seek no exploits for ostentation, to avoid 
none through fear, and in all his pursuits was equally 
zealous and active. Indeed at uo time had Britain been more 
excited or in a more precarious state. Our veterans were 
slaughtered, our colonies burned down, our aruies surprised 
and captured. Then it was a struggtefor existence, soon after 
it was a struggle for mastery. Now, though all these affairs 
were transacted by the counsels and conduct of another, aud 
though the stress of the whole, with the glory of recovering 
the province, fell to the lut of the general, yet skill, ex- 
perience, and ambition were acquired by the youth ; and there 
seized his soul a passion for inilitary glory, a splrit distasteful 
to the times, when of eminent inen a malignant opinion was 
entertained, and when ag much peril arose from great repute 
as from bad. 


6. Departing hence to Rome for the discharge of public 
offices, he married Domitian Decidiana, a lady of distin- 
guished lineage; and to him, who was aspiring to higher 
honours, this marriage proved a great distinction and sup- 
port. They lived in marvellous unanimity, through inutual 
tenderness, and by preferring each other to theiselves ; how- 
ever, the praise of a good wife is greater in proportion to the 
censure ofa bad. His lot as Questor fell upon Asia, where 
he had Salvius Titianus for Procousul. But neither the pro- 
vince nor the Proconsul corrupted his probity, though the 
country was very rich, nay, ready as a prey for the corrupt ; 
and Titianus, a man bent upon all kinds of rapine, was anxious 
to purchase by every sort of indulgence a reciprocal concea:- 
ment, In Asia he was enriched by the birth of a daughter, to 
be his consolation and support; for the son born to him 
before, he very soon lost. The interval between his bearing 
the office of Questor and that of Tribune of the People, and 
even the year of his Tribuneship, he spent in repose and in- 
activity ; for he knew the dangers of the times under Nero, 
when sloth and heaviness passed for wisdom. With the like 
inudolence he held the Pretorship; for judicial duttes 
had not fallen to his lot. The games and the vain display 
of the office he arranged according to the mean between 
moderation and abundance, keeping clear of profusion, 
but winning repute. As he was next appointed by Galba to 
examine the offerings of the temples, he carried out the in- 
quiry with so great care, that the only loss which could not 
be recovered was that caused by Nero’s sacrilege. 


7. In the following year he suffered a grievous blow in his 
spirit and family. For Otho's fleet, while cruising for 
plunder, ravaged Intemelium* (a pert of Liguria), slew the 
mother of Agricola upon her estate, and plundered the estate 
itself with a great part of her treasure, which had indeed been 
the cause of the murder. As he therefore went from Rome to 
solemmnise her funeral, he was overtaken by the news that 
Vespasian had assumed the Empire, and instantly espoused 
his party. The first steps of his reign and the government of 
the city were ordered by Mucianus; for Domitian was yet 
extremely young, and in the fortune of his father found only 
a licence for debauchery. Mucianus, who had despatched 
Agricola to levy forces, and found him to have acted in that 
trust with uprightness and magnanimity, preferred him to the 
command of the twentieth legion, that had been tardy in taking 
the oath, as soon as he was informed that he who commanded 
it before was engaged in seditious practices, It was grown 
difficult and even formidable to the commander-in-chief, and the 
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, pesstorian legate was powerless to control them, whether from 
’ the temper of he man or from that of the soldiers. Thus 
Agricola was chosen, at once to succeed, and to punish; and 
exercising moderation altogether rare, would rather have it 
thought that he had found them wel] behaved than made 
them so. 

8 Britain was then under the rule of Vettius Bolanus, who 
governed more mildly than befitted so high-spirited a province. 
Hence Agricola restrained his own energy, and held within 
bounds the ardour of his spirit, as he was well skilled how to 
show his obedience, and had thoroughly learnt to blend what 
was honourable with what was profitable. Soon after this, 
Britain received as its governor Petilius Cerialis, one of con- 
sular rank. Agricola’s worth had now space for display. But 
with him at first Cerialis shared only the dangers and fatigues : 
with him anon jhe likewise shared the glory ; frequently, for 
trial of his prowess, he committed to his conduct a part of the 
army ; sometimes, from the result of the experiment, set him 
at the head of forces stilllarger. Nor did Agricola ever vaunt 
his exploits to blazon his own fame. To his general and leader, 
he, as his instrument, still ascribed his good fortune. Thus 
from his bravery in the execution of his orders, from his 
modesty in recounting his deeds of bravery, he escaped envy, 
yet failed not to gain glory. 

9. While he was on his way back from commanding a legion, 
the divine Vespasian raised him to the rank of a patrician, 
and afterwards he was made governor of the province of 
Aquitaine, a brilliant appointment, and given both on ac- 
count of its duties and from the prospect of the Consulship, 
to which that prince had destined him. There are many who 
believe, that to military men, subtlety of spirit is wanting, 
because military jurisdiction is summary and clumsy, and de- 
ciding many points by force, does not call for the shrewdness 
of the forum. Yet Agricola, assisted by his natural prud- 
ence, though engaged only with civilians, acquitted himself 
with facility and uprightness. He carefully distinguished 
the seasons of business and of recess. Whenever the assizes 
or tribunals of justice demanded, he was grave, attentive, 
severe, yet often compassionate. The moment he had ful- 
filled the duties of his office, he no longer wore the mask of 
vower ; he had then put off sternness, airs of State, and greed. 

ay, what is very rarely to be seen, his complaisance neither 
weakened his authority, nor did his severity make him less 
amiable. It were an injury to, the virtues of so great a man 
to particularise his just dealings, his temperance, and the clean- 
ness of his hands. Glory itself, to which even good men often 
give way, he did not pursue by any ostentation of bravery, nor 
by artifice. Thus he was far from maintaining any competi- 
tion with his colleagues, far from any contest with the Procu- 
rators; for he judged it to be no glory to conquer; and to be 
worsted by them were disgrace. His administration here 
lasted hardly three years ere he was recalled to the prospect 
of the consulship. “Public opinion was with him, that for his 
province, Britain would be assigned him, from no words of his 
about it, but because he was deemed equal to the respons- 
ibility. Common fame does not always err; sometimes it 
even directs the public choice. To myself yet very young, 
whilst he was Consul, he betrothed his daughter, a young lady 
even then of excellent hopes, and, at the end of his consul- 
ship, gave her in marriage. He was then forthwith promoted 
to the government of Britain, as also invested with the honour 
of the pontificate. 

10, Ido not present an account of the situation and people 
of Britain, a subject about which many authors have written, 
to pit my accuracy and intelligence against theirs, but only be- 
cause the country was then first thoroughly subdued. So 
that such matters as former writers have, without knowing 
them, embellished with eloquence, will by me be recounted 
according to the truth. Of all the islands which Roman 
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geography comprises, Britain is the largest. In extent of 
position it faces Germany to the east, Spain tothe west. To 
the south it looks towards Gaul. Its northern shore, beyond 
which there is no land, is beaten by a sea vast and boundless. 
Britain is by Livy and Fabius Rusticus, the former the most 
eloquent of the ancient historians, the latter of the moderns, 
compared in shape to a rhomboid, or a battie-axe, And such 
in effect is its figure on this side of Caledonia, whence common 
opinion has thus also fashioned the whole. But a tract of 
territory huge and immeasurable stretehes forward to the 
uttermost shore, and straitening by degrees, terminates like 
a wedge. Round the coast of this sea, which beyond ft has no 
land, the Roman fleet now first sailed, and thereby proved 
Britain to be an island, as also discovered and subdued the 
Isles of Orkney, till then unknown. Thule was only seen from 
afar, as the order was to gail so far and no farther, as the winter 
was approaching. This sea they report to be slow and stag- 
nant, difficult to the rowers, and indeed hardly to be raised by 
the force of winds. This I conjecture to be because land and 
mountains, which are the cause and materials of tempests, 
very rarely occur, and because a mighty mass of unbroken 
water is not easily agitated. An inquiry into the nature of 
the ocean anjl of the tide is not the purpose of this work, and 
about it many have written. One thing I would add, that 
the sea has nowhere a wider sway, many currents are carried 
hither and thither, nor is its fix and ebbings confined to the 
banks and shore; but it works and winds iteelf far into the 
country, forms bays in rocks and mountains, as if the same 
were its fiative bed. 
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OLEIC ACID, OLIVE OIL, NON-DRYING AND DRYING 
OIL; THE CARBOHYDRATES: THE SUGARS, 
THE THREE SACCHARINS; STARCH, DEXTBIN, 
CELLULOSE, PARCHMENT PAPER, GUN COTTON, 
COLLODION; AROMATIC BODIES, BENZENE, 
ANILIN, ANILIN DYES, CARBOLIC ACID, PICRIO 
ACID, HYDROQUINONE, PYROGALLIC ACID, 
BITTER ALMOND OIL, GALLIC ACID, TANNIOC 
ACID, THE TERPENES; THE ALKALOIDS; CON- 
CLUSION. 


Oleic Acid (C\gH,,0,) exists as its propenyl com- 
pound known as “olein,” or propenyl trioleate 
CsH,;(CigHss0,)s in most fats, and especially in 
olive oil and almond oil. , 

Olive oil and many other vegetable oils when 
exposed to the air turn rancid, and are converted 
into viscid substances which have an acid reaction ; 
these are termed “non-drying oils.” The oils ob- 
tained from linseed, poppy, hemp, walnut, etc., which 
are known as “ drying oils,” dry up completely into a 
sort of elastic varnish. 


THE CARBOHYDRATES. 

This important class of bodies derives its name 
from the fact that they all contain in their mole- 
cules hydrogen and oxygen in the ratio in which 
they exist in water, i.¢, twice as many atoms of 
hydrogen as of oxygen. They are divided into 
three great groups :—(1) Saccharoses (C;;H,,0,,), 
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as cane sugar, milk sugar, maltose, etc.; (2) Glu- 
coses (C,H;,0,), as grape sugar or dextrose, fruit 
sugar or laevulose, etc. ; she si wes or starches 
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(C,H,,0;), as starch, dextrin, glycogen, cellulose, 
gum, etc. 

The above formule simply give the ratios of 
carbon, hydrogen, and oxygen, and do not represent 
the molecules of the substances. 

Cane Sugar, or Saccharose (C,.H920,,), is ob- 
tained from the juice of the sugar-cane, a variety 
of beetroot known as the sugar-beet, the date, 
the sugar maple, etc. When boiled with dilute 
sulphuric acid, cane sugar is converted into “in- 
vert” sugar. Cold strong sulphuric acid instantly 
chars sugar, converting it into a voluminous black 
mass of carbon. When heated with nitric acid, 
sugar is converted into saccharic acid, C,H,,.QOx. 
Cane sugar does not reduce an alkaline solution of 
copper sulphate when the mixture is boiled for a 
short time. A solution of cane sugar does not fer- 
ment directly when yeast is added, but it is rapidly 
converted by that substance into a mixture of dex- 
trose and levulose, and these bodies then enter 
into active fermentation. 

Milk Sugar, or Lactose (C\,H».0,,H,9), is obtained 
from the whey of curdled milk by evaporation; it 
forms hard white crystals with a sweet taste, and 
ferments with great difficulty on the addition of 
yeast. 

Maltose (C,,.H»,0,,;H20) is the sugar produced by 
the action of diastase upon starch, and occurs in 
malt; it is therefore the sugar from which at one 
time beer was exclusively made. Maltose reduces 
an alkaline solution of copper sulphate, giving a red 
precipitate of cuprous oxide, Cu,0O. 
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The Glucoses,— Glucose, Deatrose, or Grape Sugar 
(CgH 20g) ocours in the juice of sweet grapes, and 
in the urine of persons suffering from diabetes, It 
is most usually prepared by boiling starch with 
dilute sulphuric acid for some time; it is much less 
sweet than cane sugar, and does not crystallise 80 
readily. Cold strong sulphuric acid does not char 
glucose. Glucose is most readily distinguished 
from cane sugar by its reducing action on metallic 
oxides: a small quantity of a dilute solution of 
copper sulphate is placed in a test tube and mixed 
with a solution of glucose; caustic potash, KHO, is 
then added drop by drop until a clear dark-blue 
solution is obtained; this is heated, when a bulky 
precipitate, first yellow, Cu,(HO),, then red, CuO, 
is thrown down, and the blue colour completely 
disappears. 

Lavulose closely resembles dextrose, it occurs 
in honey and many fruits; a mixture of laevulose 
and dextrose is called fruit or invert sugar. If cane 
sugar be heated with dilute sulphuric acid, it is 
converted into invert sugar. 

Dextrose, obtained by heating starch with dilute 
sulphuric acid, and invert sugar, obtained by heat- 
ing molasses with dilute sulphuric acid, are now 
manufactured on an enormous scale, and sold as 
“ saccharin,” which is used as a substitute for malt 
in brewing beer. There are two other substances 
named saccharin, one is the anhydride, C,H,,.0x, of 
monobasic saccharic acid, the other is a substance 
manv times sweeter than ordinary sugar, with which 
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it has no chemical relation whatever ; Bs full name is 
benzoylorthosulphonic imide CeHi<g0, —> NH. 


Starch (C,H,,0;) is very widely diffused, being 
found in almost every plant ; some portions of the 
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plant, as tke tuber of the potato, and many seeds, 
consisting almost entirely of starch. The starch is 
obtained by grinding or rasping these structures 
with water, and washing the pulp on a sieve. The 
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milky fluid which passes through contains the starch 
granules suspended in water; it is allowed to stand, 
when the starch gradually settles; the water is 
then drawn off and the starch dried. Starch is in- 
soluble in cold water ; when viewed under the micro- 
scope the starch granules are found to have charac- 
teristic shapes, according to the plant from which 
they are derived. Concentric lines are usually 
noticed, which seem to be arranged round one spot 
called the “hilum,” this is well seen in potato 
starch (Fig. 51). Ifa mixture of starch and water 
be boiled, the granules seem to burst, and the starch 
enters into a sort of solution. When a solution of 
iodine in potassium iodide is added to cold starch 
solution, a deep blue colour is produced, which van- 
ishes when the mixture is boiled, but usually returns 
again on cooling. 

Dextrin, or British gum (C,H,,0,), is prepared 
by boiling starch with dilute sulphuric acid, or by 
heating starch to 250° Cent. ; if the starch be moist- 
ened with nitric or hydrochloric acid, a temperature 
of 120° Cent. is sufficient: dextrin is also produced by 
the a@tion of diastase on starch, maltose being 
simultaneously formed. Dextrin is a white or yel- 
lowish-white powder, easily soluble in water, yield- 
ing a clear solution, which foi1ms an adhesive liquid 
giving a red colour with iodine. 

Cellulose (CgsH,,0,) forms the bulk of the tissues 
of wood and similar plant structures ; in most cases 
it is rendered very impure by the presence of other 
substances, ¢.g., colouring matters, encrusting sub- 
stances, etc. The purest form of cellulose is found 
in linen, cotton, and cotton wool; it is tasteless, 
and quite insoluble,in water and alcohol, but it dis- 
solves in an ammoniacal solution of cupric oxide. 
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By the long continued action of sulphuric acid, 
cellulose is transformed into glucose. 

If unsized paper (made from linen rags) be 
dipped for a few seconds in a cold mixture of two 
volumes of sulphuric acid with one of water, 
and then rapidly and thoroughly washed, it is con- 
verted into ‘‘ parchment paper,” so largely used for 
covering jam pots, packing butter, etc.; it can also 
be used instead of a bladder for experiments on 
diffusion. 

If finely divided cotton wool be soaked in a cold 
mixture of one part of strong nitric and three parts 
of strong sulphuric acid, and then thoroughly 
washed and carefully dried, it forms guncotton, or 
pyrozylin, CeH,(NO,),0;, three atoms of hydrogen 
being replaced by three NO, groups. Guncotton 
is much used as an explosive; if lighted it burns 
rapidly without exploding, but if detonated with a 
percussion cap it explodes with great violence. It 
explodes equally well even if soaked in water, pro- 
vided that there is a small quantity of dry gun- 
cotton surrounding the percussion fuse. If the acids 
in which the cotton wool is soaked are more dilute, 
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collodion CgsHg(NO,),0, is formed instead of gun- 
cotton. Collodion is soluble in a mixture of ether 
and alcohol, the solution when allowed to evaporate 
leaves a tough, tenacious, transparent film; it is much 
used in photography, also in surgery to form a tem- 
porary covering for large wounds, burns, etc. 


THE AROMATIC BODIES. 


These may be considered as derivatives of benzene. 
The substances which we have hitherto studied have 
been chiefly those which are closely connected with 
the fatty series of hydrocarbons, acids, etc. In all 
aromatic bodies we find the nucleus C,H,, or ben- 
zene ; it will be noticed that this substance contains 
a larger number of carbon atoms (compared to the 
hydrogen) than the hydrocarbons of the fatty series. 
The constitution of benzene is usually represented 
by the ring formula, in which the carbon atoms are 
conveniently arranged in the form of a hexagon, 
and are united together by one and two bonds alter- 
nately, carbon being a tetravalent element (see Vol. 
IV., p. 324) :— 


132 THE 

L 

| 
H—C— | —C—H 
H—c— J—c—H 

| 

C 

H 


From benzene all the aromatic hydrocarbons can 
be derived, thus toluene is methyl benzene, 
C,H,(CH,) ; xylene, dimethyl benzene, C,H,(CH,).. 

Benzene (CgH,), sometimes called benzol, can be 
formed by heating acetylene to a red heat. It is 
usually obtained from coal-tar oil—i.e., the liquid 
which distils over when coal is heated for making 
gns. The oil is purified by repeated washings 
alternately with sulphuric acid and caustic potash, 
and is then distilled ; the portion which comes over 
between 80° to 90° is collected apart, and cooled 
to -12° Cent., when the benzene crvstallises out. At 
ordinary temperatures it is a thin colourless liquid, 
with pleasant odour; specific gravity ‘885, boils at 
80°5° Cent. It is insoluble’ in water, but mixes 
readily with alcohol and ether. It dissolves iodine, 
sulphur, phosphorus, and the fats readily. It must 
not be confounded with the so-called “ benzolin,” 
which has similar solvent properties, but is a light 
paraffin (see Vol. VI, p. 4). 

Benzene forms (like methane, ethane, etc.) various 
halogen derivatives, in which chlorine, bromine, and 
iodine take the place of the hydrogen; thus, we 
have monochlorbenzene, C,H,Cl, dichlorbenzene, 
O,H,Cl,, until we reach C,Cl, (hexchlorbenzene). 
So, also, we have— 

Nitrobenzene (CsH;NO,), a light-yellow poisonous 
liquid, obtained by adding benzene to strong nitric 
acid. It hasan odour resembling that of bitter- 
almond oil. It is used for flavouring confectionery, 
scenting soap, etc., under the name of “ Essence of 
Mirbane,” or artificial bitter-almond oi]. Enormous 
quantities have been used, of late years, for the 
manufacture of anilin. 

Anilin, or Amidubenzene (CgH;NH,).—This base 
—for it can be considered as ammonia, NHs, in 
which one H has been replaced by pheny], C,H;,— 
was first obtained in 1826, as a product of the 
distillation of indigo. It is usually manufactured 
by reclucing nitrobenzene’ with nascent hydrogen ; 
iron-filings and hydrochloric acid being used to 
generate the hydrogen— 

O.H;NO, + 8Fe + GHC] = 
C.H,NH, + 3FeCl, + 2H,0. 
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Anilin is a colourless liquid, with a peoullar 
odour; specific gravity 1:036, boils at 184°5° Cent. 
When quite pure, it solidifies at -8° Cent.; when 
exposed to the nir, it turns brown; it is not very 
soluble in water, but dissolves readily in alcohol 
and ether. When bleaching powder (chloride of 
lime) is added to a solution of anilin in water, a 
violet colour is produced. Both anilin and its 
vapour are very poisonous. Enormous quantities 
are manufactured, and used in the production of 
the well known anilin dyes. 

In 1856, Perkin commenced an investigation on 
the artificial formation of quinine. His experiments 
in this direction were unsuccessful ; but, by treating 
the sulphate of anilin with potassium bichromate, 
he obtained what he described as a very unpromis- 
ing precipitate, and extracted from it the now well 
known dye, Mauve. This, the first anilin dye, was 
discovered about Easter 1856; and although it has 
been driven out of commerce by other more brilliant 
dyestuffs (it is still used in this country to colour 
the penny stamp), yet the importance of its dis- 
covery can hardly be over-estimated. Mauve was 
eventually proved to be the sulphate of a powerful 
organic base, C,,H»,N,. 

In 1858, another important colouring matter was 
prepared—Anilin Red, or Losanilin (Cy)H.,N,0). 
Various salts, acetate, hydrochloride, etc., occur in 
commerce under the names of magenta, fuchsine, 
etc. Colours of all shades are now prepared from 
the parent substance, anilin, and bodies closely 
allied to it; but their constitution is usually com- 
plicated, and their methods of preparation only 
interesting to the chemist and the manufac- 
turer 

Phenyl Alcohol, Carbolie Acid, Phenol, Coal-tar 
Creosote (CgH,HO).—This substance may be con- 
sidered as benzene in which one H is replaced 
by the group HO. It is an important constituent 
of coal-tar oil, in which it was discovered in 1884. 
The oil is distilled, and the portion which passes 
over between 150° to 200° Cent. collected. This 
portion is treated with caustic soda solution, the 
lower layer of liquid drawn off and decomposed by 
adding dilute sulphuric acid. The crude product 
thus obtained is purified by distillation. 

Pure phenol crystallises in colourless needle- 
shaped crystals; specific gravity 1-066, melting at 
40° Cent., and boiling at 181:5° Cent. On keeping 
it usdally turns a reddish colour. Its odour is well 
known. It is very poisonous, and attacks the skin; 
the best antidote is either half a tumbler of olive 
oil, or half an ounce of Epsom salts dissolved in 
warn water. Carbolic acid is a powerful die- 
infectant ; it dissolves in about 15 parts of water, 
and is readily soluble in alcohol. The aqueous 
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solution is coloured violet on the addition of a little 
ferric chloride. 

Phenol or carbolic acid must not be confounded 
with the creosote obtained by distilling beech and 
other hard woods. This wood-tar creosote contains, 
it is true, some phenol; but it contains, in addition. 
creosol (C,HsCH,OCH;OH) and some allied bodies, 
which together give it its characteristic odour. 
This creosote is much used for preserving wood, 
fish (‘“‘kippering),” etc. The coal-tar creosote 
does not contain any creosol, etc 

By the action of strong nitric acid, phenol is 
converted into a nitro body, called— 

Picrie Acid, CgH.NO,),HO.—This substance 
forms yellow crystals, which have an intensely 
bitter taste; they are slightly soluble in wate1, but 
more readily in alcohol. The solution stains the 
skin and dyes wool and silk a bright yellow. Its 
salts, the picrates, explode violently when heated. 
Once of the varieties of smokeless powder contains 
much picric acid. 

Quinone (C,H,02) isa yellow crystalline substance, 
obtained by oxidising anilin with dilute chiomic 
acid, H,C:0,; when sulphur dioxide, SO., is passed 
into an aqueous solution of quinone, it is converted 
into— 

Hydroquinone, or Quinol, C,H,(HO.). — This 
substance forms colourless prisms; melting at 169° 
Cent., soluble in 17 parts of water, and easily in 
alcohol and ether, It reduces silver salts, and has 
been much used during the past two or three years 
as a photographic “ developer.” 

Pyrogallie Acid, C,H3(HO)s—or, as it is more 
properly termed, Pyrvgallol (since it is an alcohol, 
not an acid)—is obtained by heating gallic acid— 


C,H,0; = CO, + CsH,0;. 
leet et 
Galhe acid, Pyrogallol. 


It can be prepared by heating the dried residue 
obtained by evaporating an aqueous extract of 
gallnuts, to 180-185° Cent., in an iton saucepan, 
covered with a paper hood, It forms colourless 
crygals, which are very light and very soluble in 
water. When an alkali (NaHO, KHO, or AmHO) 
is added, its aqueous solution rapidly absorbs 
oxygen from the air, and turns brown ; it gives a 
bluish-black colour with ferrous sulphate, and 
reduces gold and silver salts, 
photographic “developer.” 
Benzvie Aldehyde, or Bitter Almond Oil\C,H,COH), 
can be obtained by crushing bitter almonds, adding 
water, and then allowing the mixture to stand five 
to six hours at a temperature of 30° to 40° Cent. 
Bitter almonds contain what is termed a “glucoside” 
(4.¢,, a substance which yields grape sugar or glucose 
when it splits up) named “amygdalin.” They also 


Jt is a well-known - 
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contain a peculiar ferment, “ emulsin or aynaptase,” 
which has the power of splitting up amygdalin into 
bitter almond oil, hydrocyanic acid, and glucoee, 
The benzoic aldehyde is then distilled off It ts 
obvious that this oil will contain the prussic acid, 
The ordinary bitter almond oil, therefore, is very 
poisonous, It can be freed from the prussic acid 
without spoiling its flavouring properties, but the 
pure oil is said not to keep so well. 

Gallic Acid, C,H,(HO)sCOOH, or H(C,H,0,), 
occurs in nutgalls, in the leaves of certain oaks, 
and in sumach. It forms colourless crystals, which 
are not very soluble in water. Its solutions give a 
bluish-black colour with ferric salts (ordinary 
writing-ink) 

Fannie Acid, or Tannin (C\4H,)0,), occurs in 
nutgalls, in sumach, in tea, etc. It can be obtained 
from powdered nutgall» by extracting with a 
mixtwe of spirits of wine and ether; the extract 
on standing separates into two layers, the lower 
being a strong solution of tannin. Tannin js 
readily soluble in water. Its solution gives a blue- 
black colour with ferric chloride, and precipitates a 
solution of gelatin. It is to this property of co- 
agulating and piecipitating albuminous bodies, etc., 
that oak-bark, nutgalls, and other substances con- 
taining tannin owe their efficacy in the tan-pits ; 
the solution of tannin gradually precipitates and 
converts the organic portion of the skin into in- 
soluble leather. 

The Zerpenes (C,,H,,) are hydrocarbons which 
oecur in volatile oils—as oil of turpentine, lemons, 
bergamot, citron, etc., which are found in plants, 
chiefly coniferous (firs, etc.) or aurantiaceous 
(orange, lemon, etc.). The constitution of these 
hydrocarbons has not yet been determined; they 
all have the same percentage composition, although 
they differ as regards their physical properties, 
odour, etc. These oils, which are often called the 
‘ essential oils,” differ from the fatty oils in leaving 
a grease stain on paper which is not permanent. 

Camphor (C,)H,,0) is closely connected with the 
terpenes, 

The essential oils are obtained from the various 
plants either by pressure or by distillation in a 
current of steam. Turpentine is prepared by 


heating the oleo-resinous juice which exudes from, 


incisions in various pines; the turpentine distils 
over, while “resin” or “ colophony” remains behind 
in the retort. 

The Alkaloids are organic bases of vegetable 
origin. They all contain nitrogen, and are mostly 
solid; they unite with acids, HCl, H,SO,, etc., to 
form salts; their solution are all precipitated by a 
solution of iodine in potassium iodide, Nicotine 
is a very poisonous brown liquid obtained fram 
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It is a mere record from year to year of the 
chief facts of English history, from the invasion of 
Julius Ceasar, 8.0. 55, down to the death of Stephen, 
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MonkwEARMOUTH, 


in a.D. 1154. The opinion is that so much as 
relates the history down to the time of Alfied was 
composed in the reign of that king, and that the 
chronicle was afterwards continued from time to 
time, until it finally came to a close at the 
period we have mentioned. 


Tf, THE PERIOD AFTER THE NORMAN CONQUEST. 


The Norman Conquest was the death-blow to 
all literature among the conquered people. Saxon 
bishops and abbots gave place to Norman; the 
richest lands passed to the Normans; every great 
office of trust and profit was reserved for the 
Normans. The Saxons were crushed and ground 
beneath the unflinching tyranny of a people alien 
in language as in race The “Anglo-Saxon 
Chronicle,” it is true, was still carried on in the 
abbey of Peterborough; but the people were far 
too completely prostrate to have heart or energy 
left for any higher literary effort. 

Latin literature, however, received a great im- 
pulse from the Conquest, for by it England was 
brought into closer contact with the continent of 
Europe. In those days the commonwealth of 
learning knew no distinction of race or country. 
In our time every nation has its own favourite 
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courses of study, in which students dte taught by 
their own countrymen, and in their own tongue. 
But in the days of which we are speaking, there 


(From a Photogiuph by P. Stubler, Sunderland ) 


was but one school of learning, and one language 
for the Jearned. An English student would have 
been equally at home at Oxford, at Paris, or at 
Bologna. In each place he would find the men 
of the same school teaching the same philosophy, 
and in the same tongue., Accordingly, long before 
the Conquest the Saxon Alcuin had taught at the 
court of Charlemagne; and Scotus Erigena, the 
Irish philosopher, in France. So now the arch- 
bishopric of Canterbury was occupied immediately 
after the Conquest by two Italians in succession, 
Lanfranc and Anselm, both of them great theo- 
logians and scholars, John Duns Scotus, of Celtic 
race, and a native either of Scotland or Ireland, 
taught the scholastic philosophy both at Oxford 
and in Paris; while the great English schoolmen 
Alexander Hales and William of Occam taught in 
France and Germany. Of the English philosophers 
who lived and taught in England, the most eminent 
was Friar Roger Baton, known to fame as the re- 
puted inventor of gunpowder, who pursued the 
study of natural science with unwearied diligence 
and remarkable success in the thirteenth century, 
and acquired thereby, nas did many another deep 
student, tl.c questionable reputation of being a 
magician. 


ENGLISH LITERATURE. 


Poetry in Latin also was cultivated among the 
learned with considerable success ; but most of the 
productions of this class are of comparatively little 
interest to us in the present day. Thereis one class 
of Latin poems, however, which deserves to be 
specially noted, not only because it is curious in 
itself, but still more because it reveals to us much 
of the thoughts of men at the period; and, more- 
over, it shows the beginning of a spirit which 
received its full development in the days of Wiclif. 
Walter Map, sometimes wrongly called Mapes (the 
Latin form of his name being Mapus), wae a church- 
man eminent for learning and ability in the reign 
of Henry II., and held in the reign of Richard I. 
the office of Archdeacon of Oxford. By him was 
written a great mass of poetry in rhymed Latin 
verse, the subject of which was generally the cor- 
ruptions of the clergy, and which attained immense 
popularity. The central figure in most of these 
poems is a certain imaginary bishop “ Golias,” the 
representative of idleness, corruption, and sensuality 
among the clergy. There is the “ Vision of Golias,” 
the “ Confession of Golias,” and a vast number of 
other poems connected with his name. Most of 
these compositions are satires of the broadest kind, 
directed against the clergy, especially the monks, 
and, above all, the Cistercians; but among them 
are to be found a good many very serious exhorta- 
tions and moral discourses as to the obligations of 
the clerical life, and upon kindred subjects. The 
remarkable extent and great popularity of this 
Golias literature are instructive as showing how 
closely the popular disgust at the growing corrup- 
tions of the clergy, and particularly of the monastic 
orders, was connected with the early development 
of our literature, a subject upon which we shall 
have more to say later on. 

Btt the class of Latin writings most especially 
characteristic of this period are the innumerable 
chronicles which were produced during it. These 
chronicles were written by monks in the great 
monasteries scattered over the kingdom, They are 
the héstories of different periods; some of them 
purporting to contain the history of the world from 
the creation, others only the history of England, or 
even a small poition of it. And they are of very 
various degrees of merit, some of them being the 
merest transcripts of earlier writers, while others 
give us very lifelike pictures of contemporary 
events. Among the most famous of these chron- 
iclers—famous, some for their truth and others for 
their falsehood—are William of Malmesbury, Geof- 
frey of Monmouth, Giraldus Cambrensis, Roger of 
Hoveden, Matthew Paris, William of Rishanger, 
and Ralph Higden. 

But the Norman conquerors of Hngland were, as 
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@ class, no more competent to understand a litera- 
ture in Latin than the conquered Saxons, and the 
literary education of even the highest classes was 
practically nil. They had, therefore, as was natural, 
a literature of theirownin French. In France two 
dialects, or rather two languages, prevailed. In 
the south was spoken the Provencal tongue, and in 
this tongue the 7ruubadours composed and sang 
their poems. In the north was spoken a different 
dialect, the ancestor of the modern French, and its 
poets were the 7rouveres. Of the works of these 
latter, the Normans, no doubt, brought many with 
them from France, and many more came over later, 
or were composed in England. The poetry of the 
Trouvéres is the poetry of chivalry, the poetry of 
the Crusaders. It consisted chiefly of romances in 
verse upon subjects of chivalry, the adventures of 
King Arthur and the Knights of the Round Table, 
and those of Charlemagne and his peers, occupying 
by far the largest space. But the subjects of those 
romances were very various, though their character 
is very uniform. There was, besides, a class of 
stories in verse or prose, founded, not upon the 
adventures of heroes, but upon the simpler incid- 
ents of real life, which were known as fabliauz. 

We have said that the Norman Conquest was for 
the time the destruction of the native literature. 
The ‘“ Anglo-Saxon Chronicle,” no doubt, was con- 
tinued for nearly acentury longer, down to the end 
of the reign of Stephen; and there are still extant 
songs in the native tongue dating from a very early 
period. But these exceptions are so slight, that it 
may safely be said that after the Conquest the 
Saxon tongue soon ceased to be used for literary 
purposes, its place being taken partly by Latin, and 
partly by Norman-French. 

The period between the death of Stephen and 
the age of Chaucer, a period of about two hundred 
years, is commonly divided, as has been already 
pointed out, into two pretty equal periods, during 
which the names Transition English and Old 
English are applied to the language. But we must 
again remind the student that these divisions are 
adopted, not to mark any sudden breaks in the 
development of the language, but because chrono- 
logical divisions are convenient as aids to the 
memory in retaining a large number of facts spread 
over a long time. 

During the first of these two pertods, the Transi- 
tion English, we find a tendency ta revival in the 
English language, though the remains that have 
come down to us are but small in extent. Layamon 
was a priest of Ernley, on the Severn, probably in 
the days of Henry II. He wrote a chronicle of 
Britain under the title of “Brut.” The name re- 
presented the general, though of course groundless, 
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belief among our ancestors that this island was 
colonised by one Brutus, of Trojan descent, and 
after him was called Britain. This chronicle, as 
the author himself tells us, was founded upon 
several earlier books in Latin, including the French 
narrative of Wace. The work of Layamon displays 
considerable poetical power and originality; and it 
curiously illustrates the character of the times in 
which it was written, and the transition that was 
commencing, by its form; for, alternating with the 
old Saxon system of alliterative verses, it shows 
us the rhyming versification borrowed from the 
Norman-French. Inthe main, however, its structure 
is Saxon. 

To the same century, though probably a later 
portion of it, belongs the “ Ormulum,”s0 called by 
its author Orm, or Ormin, after his own name. 
Ormin was an Augustinian friar, and his book is 
«a metrical version of the Gospel narrative, har- 
monised, as he explains himself, from the fout 
Evangelists ; and with homilies or discourses added 
upon the various passages, in the order in which 
they occur in the Church services. The “Or- 
mulum” is very long, and has but little poetical 
merit; but the versification is smooth, and its form 
is worth noting. The metre is almost identical 
with the modern ballad metre, but without rhyme, 
and also without alliteration. 

Other remains of Transition English literature 
have come down to us, but none of so great general 
interest as the two of which we have spoken. The 
largest and most important work of this period 
which has been published next to those mentioned is 
the “ Ancren Riwle,” or “‘ Rule of the Anchoresses ” 
(that is, nuns). This curious book is a treatise on 
the duties and dangers of nuns, with full instruc- 
tions for their guidance upon all points, illustrated 
by warnings and examples from the Bible and other 
sources. It is nddressed, apparently by a learned 
divine (possibly Bishop Poor, who died in 1237), to 
three ladies, “sisters, of one father and one mother, 
having in the bloom of youth forsaken all the 
pleasures of the world and become anchoresses.” 

The remaining period, falling between the middle 
of the thirteenth century and the age of Chaucer, 
is that during which the name of Old English is 
given to the language; and in it, as in the pre- 
ceding period, the literature in the native tonguc is 
but scanty. 

The two most ambitious works in English be- 
longing to this period are metrical chronicles, those 
of Robert of Gloucester, and Robert Mannyng or 
Robert of Brunne. Neither of these is of much 
historical merit; neither is much more than a 
translation from earlier Latin and French authors. 
They illustrate, however, the increasing demand 
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for the means of historical teaching ‘in the ver- 
nacular. The same thing is strongly shown by the 
increasing number of versions, sometimes in verse, 
sometimes in prose, of portions of the Holy Scrip- 
tures, and other works designed for the purposes of 
religious instruction. 

But the revival of national spirit is manifested 
more plainly still by the lighter literature of the 
period. At an earlier date the literature of mere 
pleasure, as distinguished from that designed for 
instruction, was all, or nearly all,in French. But 
at this period, writers were busy turning the most 
popular of the French romances into English ; and, 
as might be expected, they were not only translated, 
but imitated, and to such an extent that a con- 
siderable quantity of the vernacular poetry of that 
age has been handed down to us; while, of course, 
that which we possess must be but a very small 
part of that which once existed. 

Such is in very brief outline the history of litera- 
ture in England before the great era of which 
Chaucer is the most distinguished representative. 


GREEK.—IX. 


[Continued from p. 78.] 
COMPARISON OF ADJECTIVES (continued). 


II. THE SEeconD Form. 
MAKC. FEM, 
Comparative. “10 “10V, 
Superlative.  -.oros “10TOY. 
These forms are taken by 98us, sweet, and raxvs, 
swift, the termination -vs being removed. Taxus, 
however, has in the comparative @arrey (dagcwy 
is another form of the same word) ; thus— 


NEUT. 


-10TN 


Positive, Comparative, Superlative, 
Hd-vs. no-lwy. 48-.orros. 
TaxX-vs. Oarray. TAX-I\OTOS. 


Also by two adjectives ending in -pos (namely, 
aicxpos, hateful, shameful; and éx8pds, hostile), the 
termination -pos being cut off; as— 


Positive. Comparative. Superlativa 
aicxpds. alox-lwy. alox-irros. 
ex Opds. €x9-lwy. &X8-10 Tos. 
VOCABULARY. 
“AAAot, -a1, -a, others, Of dkparets, the in- 
Zéov, 7d, & living being, | temperate. 
an animal, ’Ocun, -hs, 7, smell. 
Kaipds, -ov, 6, season “Ogis, -ews, 6, a serpent. 
(time generally). Tlapéyw, I afford, com- 


Aowwds, -h, -dv, the re- 

_ mainder, the rest. 

Merapépw, I bear away, 
change. 


municate; (middle 
voice) yield, give. 

Tipa-yua, -&ros, 7d, a deed, 
thing. 


GREEK. 


e Expos 58. 
Translate into English :— 
1. ‘O Babdraros Omvos Hitordés dori. 2. TIOAAd 
kvOn Hilorny dopny wapdxera. 3, Oddy Oarrdy dort 


vis HBns. 4. Thy aloxlorny B8ovrclay of dxpareis 
Bovrctovery, 5. Mdvrow HBiordy dorw 4 girla. 6. 


Ov8ey aloxidy doriw 4 BAAO wey ev vg Uxew, BAAO 
Bt Adyew. 7. Of Epes rots Aaiois Cdois ¥yOrrol 
claw. 8. Ovder rq avOpdwp Ex Oidv dori 4 5 KvOpwros. 
9. Tdxora 6 Kaipds petapépa ra mpdyuara. 


; EXERCISE 54. 

Translate into Greek :— 

1. Nothing is sweeter than deep sleep. 2. Sleep 
is very sweet. 3. Nothing is more disgraceful than 
slavery. 4. Slavery isavery bitterthing. 5. Horses 
are very swift. 6. Nothing is more unfriendly than 
bad advice. 7. It is most shameful to think one 
thing and say another. 8. Bad men think one thing 
and say another. 9. Nothing is sweeter than a 
faithful friend. 


A number of adjectives not being reducible to 
either of these forms, are called irregular (though 
some, it will be observed, have also the regular 
form): €g.— 

ADJECTIVES OF IRREGULAR COMPARISON, 
1. &yads, ZOOd duelvav, N.auewov Epioros, -n, -ov. 


BeAriop BéArioros is 
kpelrrwy(kpeloowv) kpdtioros 
Agev A@oros ss 
_kakés, bad ~—s karlwv KaKLOTOS ‘ 
xelpwr xelproros rr 
Rrrwy (hoowr), [hKiora, ade |,, 
inferior 
3. radrds, beau- KadAlwy KdAALoTOS “ 
tiful 
4, dAvetvds, daAyewdrepos (reg- adryeworatus ,, 
painful ular) 
dAvyiwy bAyioros 7 
5. pwaxpds, long paxpérepos paxpéraros —,, 
4 pdoowy pBAKLOT OS 7 
6. wsxpds, small pxpdrepos pixporaros ss 
dAdrrwy (eAdcowr) éAdxioros 3 
7. dabyos, few prelwy dAlyiorros : 
8. peyas, great pel(wy peyioros . 
9. woAus, much wAelwy (wAdwy)  ®wAetoros ” 
10. Jgdios, easy pdwy paoros "9 
11. wéxwy, ripe weralrepos weralraros 9 
12, wlwy, fat — midrepos midTaros 9 


Several adjectives which express the idea of 
order or succession appear in the comparative and 
superlative only, since from their import they can- 
not, denote an absolute quality, and may be used 
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only in comparison. Their root will be found in a 


preposition or ddverb of place. 


For example :— 


ADJECTIVES WITHOUT A POSITIVE. 


From xpd, before xpérepos, prior 


From &vw, up 


xpéros, first. 


dyérepos, upper dyéraros, upmost. 


From bwep, over swxdprepos, higher dxdpraros, highest. 
From 6rd, under Serepos, poster- Seraros, most be- 


ior 
From é, from 


hind. _ 

foxaros, last, 
most from, most 
remote. 


From xAnolov, rAnotalrepos, rAnotalraros, 


near (in Homer 
xAnolos) 


nearer 


nearest. 


From xpéow,for- xpoodrepos, fur- mpocdraros, fur 


wards 


ther, more in thest. 


advance 


‘Ns, with a superlative, adds strength to it, as 
quam in Latin; for example, és rdyioros, quam 
celerrimus, as swift as possible. 


VOCABULARY. 


"AvayKaius, -a, -ov, neces- 
sary. 

*"Avdyrn, -ns, #, necessity. 

’"Avapxia, -as, 4, absence 

of government, anarchy. 

Telrwy, -ovos, 6, 2 nceigh- 
bour. 

"EAevOepos, -a, -ov, free. 

“Eugdutos, -ov, inborn. 

*Eviore, sometimes. 

*Euruxts, -es, fortunate. 

*H, #, either, or. 

‘IBnpia, -as, 7, Spain. 

"loxvw, I am stiong. 


KeAevw, | order. 
KoAanela, -as, %, flattery. 
MaaAakds, -, -dy, soft. 
Merpoy, -ov, rd, measure, 
moderation. 

Zxdrro, I jeer. 

Erépyw, I love, I am 
satisfied with, I put 
up with. 

SvuBovrcs, 
adviser. 

Lwppocivn, -ns, 4, sound- 
mindedness. 


“Ov, 6, an 


EXERCISE 60. 
Translate into English :— 
1, Odx 5 paxpdraros Blos tipiords eoriv, GAAL b 
omovdadTaros. 2. Mérpoy én) waow kpioroy [under- 


stand éoriv]. 


3. Tv@par rev yepardpav dpelvous 


eioly. 4, TvpBovdos ovdels dor: Bertiov xpdvov. 5. 


*H adye ovis xpelrrova, 4} ovyny tye. 6. 
kpariordy éort Td &opadrdoraroy. 
8. BeAridvev xaxlous éviore evruxdorepol 
9. Ovx earl Adwns xeipoy avdpérq Kandy. 


Aqore. 
eloLy. 


Ae) 
7. Inowrres, & 


10. KoAakela trav BAAwy dwayrey Kandy xelpiordy 


eoriv. 
HrTwv. 
Gperh doriy. 


14. ‘H SovaAela rq ereuOepp daylaryn early. 


11. "Avhp padrands thy Wixny wal xpnudrov 
12. Tats yuvatly 4 owpootyn Kaddlorn 
13. Ob« fori xrijua wdrrorv olrov. 


15. ‘H 


830s unnlorn eorly. 16. ‘O Kpoxd8edos ef ddaxlorov 


ylyvera ptyioros. 
Hrlov. 


17, ‘H yR eAdrraw dort rot 
18. Erépye nal rd pelo, 19.0 © 
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EvOpwwor ebdaluovés elo. 20. ObBels vduos loxde 
geicoy ris dxdyens. 21. Mimph xepdy woddans 
wel(ovas BAdBas pépe. 22. *Avapxlas meiov obx 


for: waxdv. 23. ‘O wdAeuos wAciora Kank pepe. 
24. “Eugurds dort rots dvOpwros 4 Tol Aelovos 


emiduula. 25. Tuvh eoOAh wAciora ayads TH olky 
dépea. 26. Ta dvaynaia rod Biov gepe ds paora. 


27. Td kedevew SGdy eor: rod wparrew. 28. Of rijs 
godias xdprot werairaroi eloi. 29.°Ev rg tov warps 
«hry of ris &uweAou Bdrpues wemairepo: elow H ey 
vq Tov yelrovos. 30. ‘IBnpia TpEpe: midrara mpdBara. 


HXERCISE 56. 


Translate into Greek :— 

1. There is nothing better than a very diligent 
life. 2. The opinion of the ancients is very good. 
3. Time is the best adviser. 4. The truest is the 
best 5. Grief is a very great evil. 6. Nothing is 
worse than flattery. 7. The most intemperate men 
are the slaves of pleasures. 8. Women have nothing 
more beautiful than wisdom. 9. To free men no- 
thing is worse than anarchy. 10. The crocodile is 
very long. 11. The son is less than the father. 12. 
The bad often have more property than the good. 
13. War brings many great evils. 14. It is easier 
to command; it is happier to obey. 15. We enjoy 
most [euperlative neuter of 78us] the ripest fruits. 
16. My father’s sheep are fatter than those of [the 
article r&] his neighbour. 


ADVERBS AND THEIR FORMATION, 

Under the name of adverbs we indicate those 
indeclinable words which denote the relations of 
time and place, or the relations of way and manner: 
AS, exec, there; viv, 20U; Kadds, ell. 

Adverbs of manner are formed from adjectives, 
by affixing -ws to the pure stem of the adjective: 
é.g.— 

Adjective, 
gidos, loving. 
«adds, beautiful. 
&rAovs, simple. 
was, all, 
ceppar, wise, 
Taxus, swift. 
peyas, great. 
&AnOfs, true. 
ovynins, accustomed. 


Adverd, 
pidws, lovingly. 
Kards, beautifully. 
ardas, simply. 
adyrws, altogether. 
cwhpdvws, Wisely, 
Taxews, swiftly. 
peydAws, greatly. 
dAndes, truly. 
ouvndws, according to custom. 


The terminations -Oey, -0:, and -8e form adverbs 
by being added to nouns, pronouns, and verbs, to 
signify relations of place. Thus, -@ey denotes from 
a place (whence) ; -6:, at a place (where); and -ée, 
to a place (whither). Yor example, obpavd@er, from 
heaven ; obpavd0s, in heaven; obpaydy8e, to heaven. 
With pronouns, -3e becomes -ce: thus, &rrdoe, to 
some other place; so with édxei, there—as exeive, 
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thither. In the plural of the substémtives in -as, : 
-cde passes into -(e, as 'AOhvale for 'AOtrar8e (from 
"A0Fva:, -dy, the city Athens). 
Adverbs of place terminate in -w: as, &yw, abore ; 
xdtw, below ; bia, without ; trw, within. There are 
many adverbs which are obviously cases of nouns 
or pronouns: as, étawiyns (so in Latin, derepente), 
suddenly ; rot, somewhere ; bxov, ob, where; avrad, 
on the spot, exactly here or ewactly there; ob8amod, 
nowhere. These adverbs are all genitives, 
Accusatives are also common: as, spany, at the 
dawn; paxpav, a long way; wépav, beyond a place 
(whence the country along the east side of the 
Jordan had the name of Perswa, that is, the land 
beyond) ; 8wpéay, gratis, gratuitously ; anuepov, to- 
day (Latin hodie) ; avpiov, to-morrow (Latin eras). 


COMPARISON OF ADVERBS. 

Adverbs of manner have commonly no peculiar 
adverbial termination, but employ in the com- 
parative the neuter singular, and in the superlative 
the neuter plural, of the corresponding adjectives 
The same fact may be stated thus—namely, that 
the neuter singular of comparatives may be used 
adverbially (that is, with an adverbial signification), 
and that the neuter plural of superlatives may 


be used with an adverbial signification. For 
example :— 

From Comparative. Superlative. 
coous (copes), Wisely. copwdrepoy. copwrara. 
capes (cagjs), clearly. capeorepoy. capeorara. 
Xapievrws (xapies), cCharm- xapierrepoy. xapidorara. 

ingly. 
ebdaimdves(evdainwy), hap- ebSauover- ed8aipovde- 

pily. TEpOV. Tara. 
aoxpes (aicxpds),shame- alfoyioy. aloxiorra. 
fully. 
jdéws (30s), pleasantly. #8:0n. Hdiora. 
Taxéws  (raxus), swiftly. Oarrov. TEXTE. 


Adverbs of place in -w retain that termination in 
the comparative and superlative :— 


Comparative, Supertative, 
Byw, above. dvw-répw. ave -rdto. 
xaTo@, below.’ kar w-7 épw. KAT w-TATO. 


So comparatives and superlatives in -w are 
formed from :— 


Comparative, Superlative, 
mépa, beyond, WepaTepo. (none.) 
Thdrov, at adistance. rndorépa. TndoTarTe. 
éxas,atadistance. éxaorépw. éxarrdre. 
éyybs, near. eyyurdpw. éyyurdre. 


Some adverbs have a reciprocal relation to each 
other. The simple forms stand as relatives. By 
prefixing w to the relatives, you make direct 
interrogatives. Put é before the w, and you con- 
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evert the dirgot into indirect interrogatives and 
indirect relatives. Prefix +r instead of #, and 
then you obtain demonstratives: as— 


Stmple Relative. Direct Interrog. {MAtrect Demonstrative, 
f, whither. #f, whither?  &p. vf, there, 
thither. 
fvixa, when. wyvixa,at what drnvixa, ryvlxa, at that 
time ? time. 


8bev, whence. wéBev, whence? drdéev. [rdbev, thence} 


(of, whither.] wot, whither?  8ro. 

Ste, when, wdére, when? $8more. rére, then. 
of, where, wot, where? 8rov. 

Ws, as. was, how? bxws. [rds, 80. ] 


Of these forms, of, ré6ev, and ras are found only 
in the poets, and are not to be ordinarily used in 
prose composition. 


THE PRONOUNS. 

Pronouns express the relation of an object to 
the speaker, inasmuch as they present either the 
speaker himself as the object (the jirst person), 
the person addressed (the second person), or the 
person spoken of (the third person). 

Pronouns may be divided into five classes— 
namely, the personal, the demonstrative, the re- 
lative, the indefinite, and the interrogative. 


I. PERSONAL PRONOUNS. 
(1) The Substantive Personal Pronouns. 
(i.) The simple—namely, éyw (Latin ego), JZ; 
ov (Latin tw), thou; ob (genitive), of himself. 


Singular. 

Nom. éyo, I. av, thou. 

Gen. pot (euov),of got, of thee. ov, of himself. 
me. 

Dat. pol (énol), to aol, to thee. ol, to himself. 
me. 

Acc. pé(éué), me. oé, thee. é, himself. 

Plural. 


Nom. jpeis, we. duets, you, opeis [n. opea], 
they. 


Gen. yoy, of us. duay, of you. ocpay, of them. 
Dat. giv, tous.  dpiv,to you. oi, to them- 
selves. 
ACC. fpis, Us. bas, you. opas [n. opéa], 
themselves, 
Dual. 
N.A. vd, we (us) od, you two. 
two. 
G.D. vg@v, of (to) adgy, of (to) [ogpewty, of (to) 
us two. you two. them two. | 


Abrds, -n, -6 in the nominative signifies not simply 
he, but he himself; in the oblique cases, however, it 
is used as a personal pronoun = he, she, it :-— 
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Singular, Plural. 

M. r. x. M. Fr. x. 
Nom. adréds atrh ated. atrof abral aird. 
Gen. abrotd atrijis atro’. abrav abréy abtav. 
Dat. airG aitf abrg. abrois abrais abrois. 
Acc. airdy atthy airé. abrovs airds adrd. 
Dual. 

M. Fr. N, 

N.A. abred abrd abrd. 

G.D. abroiy abraiy abroiy. 


N.B.—The personal pronouns in the nominative 
are employed only when a special emphasis falls 
on them, especially in contrasts. This should be 
observed in the following exercises. 


VOCABULARY. 
Tpduua,-&ros,rd,aietter; AradOelpw, 1 corrupt, 
plur, letters (that is, destroy. 


learning). Zvyxaipw (dat.), I rejoice 
Avapepw (gen.), I differ | with (someone). 
from. 


EXERCISE. 57. 

Translate into English :— 

1. "Eyw uty ypagw, ob 8t wales. 2. SéBoun o€, 
& péya Zed. 3. °Q mai, keove pod. 4. ‘O warhp pot 
giarards éori. 5. 'O Oeds del ot Brdwer. 6. El pe 
BAarreis, ob ex Opav Biapepers. 7. "Eva cod épswper- 
€orepds elut. 8. ‘H8éws welOoua: col, d mdrep. 9. 
‘Hueis july ovyxelpouey. 10, ‘H Avpa duas ebppalve. 
11 ‘O Beds Auiv woAAd &yabd wapexer. 12. ‘O rarhp 
iuas orepye. 13. "Avdpelws udxerOe, & orpariérat: 
iuayv ydp dori thy wéAw gpuddrrayv: ei yap dyes 
gevryere, waca » méAis Biapbeiperar. 14. “Tuav deriv, 
@ waides, Td ypdupara omovdalws pavOdvey. 15. ‘H 
untnp vw orépye:. 16. Ngv hv waxh vdoos. 17. 3pw 
Exere plraov mordrarov. 18. Spqv 6 warhp xapllera: 
opm yap orovdalus Td ypdupara pavOdvere. 19. "2. 
Seomota, Kkove Mov. 


EXEROISE 58. 


Translate into Greek :— 

1. We write, but you play. 2. We two write, 
but you two play. 3. I honour you, O ye gods. 
4.0 boy, hear us! 5. God always sees you. 6. 
If I injure you, you rejoice not with me. 7. You 
rejoice with us. 8. I willingly hear you, O parents. 
9. Father loves thee and me. 10. Mother loves you 
both. 11. It is my duty to watch the house, for I 
am the guardian of the house, 12. It is thy duty, 
O boy, to learn earnestly. 13. The lyre affords 
pleasure to thee and me, 14, You two have a very 
faithful friend. 


(ii.) The reflexive pronouns: éuavrod, of myself ; 
ceavrov, of thyself ; davrod, of himself. 
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Singular. 

Gen. duavrod, -fs. ceavroi (cavrov), éavrov (abrov), 
“7s. “7s. 

Dat. duavrg, -f. ceavtg (cavt@), éaurgG (abrs), 

Acc. euaurdy,-fhy. ceavrdy (ravrdv), éaurdy (aérdy), 
-hy. “iy, -6, 

Plural. 


éavray (auray), 
or chav abray 

éaurots,-ais (ab- 
Tots, -ais), Or 
colo. abrois, 
-als. 

éavrovs, -as, -d 
(abrovs, -ds, 
-d), Or odds 
avTovs, -ds, 
open aurd. 


Gen, judy avrayv. suay avray. 


Dat. piv avrois, suty avrots, -ais. 
“ais. 


ACC. fds abrots, duds adrous, -ds. 


“ds. 


Gili.) The reciprocal pronouns. 

While the reflexive pronouns throw the act back 
on the subject, the reciprocals denote the inter- 
change of the act, or the influence between two 
persons or two sets of persons. Thus, &AdAfAwy 
means of one another; aadghaas, to one another ; 
and aAAfAous, one another. 

Plural. 

Gen. eAAfAwy. 

Dat. GAAAos, -ats, -o1s. 

Acc. GAAfAous, -as, -a. 


Dual. 
GAAHAOW, -auy, -oLy. 
GAARA, -aLy, or. 
GAATAW, -a, -w. 


VOCABULARY. 
“AgGovos, -ov, free from Mepipépw, I carry round 
envy. (hence, our periphery). 
BAaBepds, -d, -dv, injur- WaAourl(w, I enrich. 
ious. Ovola, -as, %, essence, 


Kaxotpyos, -ov (gen. ), evil- 
doing ; as a noun, an 
evil-doer. 

Mévoy, only. 


property. 

Ovpavida:, of, the inhabit- 
ants of odpivds, heaven 
(that is, the gods). 

’APeAuos, -ov, useful. 


EXERCISE 59. 

Translate into English :— 

1. ‘O Blos wodAAd AuTnpda ev sauTe (or aitgG) dépet. 
2. Tiyywoxe ceavrdvy (cavrdv). 3. Bovdov apéonesw 
Rat, wy cavTg pévoy. 4. ‘O copds dv taurg repipéper 
thy obciay. 5. dlrwy Eraiwov uadrAAdov 2 cavtod Aéye. 
6. ’Aperh nal? daurfy eori wadh. 7. Of wreoverras 
davrobs uty wAouriCovcrw, GAAous 8& BAdwrovow. 8. 
Ovx of dxpareis rois wey KAAOs BAaBeEpol, éavrois (or 
oplow abrots) 88 mpérimol elo, BAAR KaxoDpyo: pey 
Tay BAdwy, éaurady (or copay abrav) 8¢ woAb Kaxoupys- 
tepot. 9. ‘Hueis uty quiv abrois Adora yapl(oueda. 
10. “A@Oovo: OvdparlBa: nal ev &AAHAGS eloly. 11. OF 
kaxol GAAHAous BAdwrovow. 
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EXERCISE 60. «4 


Translate into Greek :— 

1. The wise carry their property about in them- 
selves. 2. The avaricious man ‘enriches himself, 
but injures others. 3.-You gratify yourselves. 4. 
The intemperate is not hurtful to others and useful 
to himself; but he is an evil-doer to others, and a 
much greater evil-doer to himself. 5. Good children, 
love one another. 


KEY TO EXERCISES. 


Ex. 47.—1. Speech is a mirror of the mind, 2, Men have 
intellect as a inaster. 8, Cherish a well-disposed friend. 4. 
Good friends have a faithful mind. 5. The voyage is uncertain 
for sailors. 6. Conduct your life with discretion. 7. The mob 
has no discretion. 8. Do not quarrel with people. 9. The 
good are well-disposed to the good. 10. Seek for well-disposed 
friends. 11. The bones of Orestes were in Tegea. 12. The 
female servants carry bread in baskets. 18. The gods give 
both fair and foul voyage to sailors. 14. The intellect is the 
soul’scurb, 15. Often the tempers of men reveal their abilities. 
16. The speech of truth is simple. 17, A kind word lightens 
grief. 18. The cup is silver. 19. Death is called a brazen 
sleep. 


Ex. 48.—1. ‘O voids dor: S:Sdcxados avOpwrov. 2. ‘O evvois 
hidos Oepareverar, 8. Oi evvot pirar Geparevovra, 4. Tots 
evvots aia, modAot pido, 5. 'Améxou rou avov, 6. 'Opéyou 
Trav ebvowy didwy. 7. Kéutse rov dproy év rots Kxavots, 8. 
Devyere TOUS avovs veavias. 9, Ot veaviat avo. devyovrac. 
10. To xvmedAdy eote xpvoovy, 11. Ta dpyvpa KUmedAd éore 
KaAd. 12, Biov dye civ vp. 13. Min épige ovy Tos avois, 


Ex. 49.—1. Aristides was very poor, but very just. 2. The 
Cyclops were most violent. 8. Callias was the richest of 
Athenians. 4, Nothing is more serviceable than silence. 5. 
Silence at times is preferable to speech. 6. Nothing is more 
honourable than wisdom, 7. Wisdom is a possession more 
honourable than wealth, 8. The Spartans’ mode of living was 
most simnple, 9, The more aged exult in the honours of the 
young. 10. Fatherland is very dear to mankind. 11, The 
Indians are reckoned a very ancient race. 12, O children, 
be very quiet. 18. The Spartan young men were stronger 
than those of the Athenians. 14. Many are more garrulous 
than swallows. 15. Slaves are often very mendacious and 
very thievish. 


Ex. 50.—1. ‘O mrarjp eort copwrepos 7 0 vids. 2. ‘H uyrnp 
eori Aakiordpa 7H Ovydrnp. 38. ‘H apery cori Tiymwwraroyv Krna. 
4. Swxpamns hv copwraros rwy 'Abnvaiwy, 5. Oi ’A@nvaion foav 
codwrepor H ot Aakedarwovior, 6. Ovdeis roy wadratwy ‘EAAnvwY 
copwrepos 4 'Aptoretsov. 7. “Avdpes eiciy novxalrepo. sav 
mraiswy. 8. Oi AaxeSacudvioe Heavy ioxupdéraro., 9, Ai xeAcddves 
eiot AaAtorepar. 10. ‘O xopat dori xderricraros. 11. ‘H d&tatra 
7100 Swxparovs Hv ardovoTaTy. 


Ex. 51,.—1. Youth passes by as suddenly as thought, nor is 
the impetuostty of horses more swift, 2. Old age is heavier 
than Etna. 8. Death is most like a very deep sleep. 4, Young 
men rejoice in the praises of old men. - 5, The possession of a 
just friendship is very safe. 6. The mean in all things is safest, 
7. Old men are weaker than young. 8. Nothing is safer than 
right counsel, 9. Crows are very black. 10. Socrates was 
most continent and temperate. i1. In misfortune men are 
more prudent than in good fortune. 12. Critias was most 
rapacious, 138. Aphrodite was the most graceful of all the 
goddesses. 


SKETCHING FROM NATURE. 


EX. 52.—1. Td ygpes Bapvrardy tors. 2. Obddy doriy devrepor 
Tod voparos. PP ‘H pecdrys éotiv agdadeoram. 4. Obseuia 
Spins pedavrdpa rou aspaxos. 5. °O wais dori dais, 6 avap 
eoxvrepos, d 8 irwoe Gavraros. 6. “HBy deriv esxapiotepa % 70 
yipas. 7. Ot Ai@cowes loi meadvraror. 8. Ovdseis trwr 'AOnvaiwy 
dyxparderepog tov Lwxpdrovs. 0. Kpirias qu aprayizrepes 9 
AAdgasSpos. 10. Oddy eons ray xaday avOdwy evyapiorepoy. 








SKETCHING FROM NATURE—III. 
{Continued from yz. 81.] 
THEORY OF SKETCHING. 


THE few remarks we made in our first lesson 
upon the choice of a subject were offered with 
a view of cautioning our pupils not to overburden 
themselves with too many details at first, but 
to make their early essays from the most simple 
subjects they could find. It is remarkable, but 
very little experience will make it evident, that 
many subjects which at first sight appear to be 
easy, from the fact that they are composed of .few 
prominent objects, will upon close examination, 
and especially during the process of drawing, seem 
to expand into a quantity of detail beyond all 
previous anticipation. Very frequently a feeling of 
discouragement is the consequence. We make 
this last observation, knowing from experience that 
in the majority of cases the cause of the discourage- 
ment did not arise from the unexpected amount of 
details, but because too little value was placed 
upon them. The results were failures ; indeed, how 
could they be otherwise? As the pupil progresses 
his confidence will increase, and he will thus decide 
for himself the kind of subject, and its extent, that 
he may feel capable of undertaking. 

When we sit down to craw an out-door scene, 
the first questions that occur to us are: Does it 
compose well? Are the principal lines of the sub- 
ject harmoniously arranged and connected with 
each other? Do any of the less important parts 
obtrude in such a way as to offend the eye with 
their masses and angles, to the detriment of other 
parts of greater consequence? ‘These questions, 
and others of alike nature, will suggest themselves ; 
and in the course of our experience we shall find 
out that we have the liberty, or licence, as it is 
termed, to modify the composition in such a way 
as to make it agreeable, without sacrificing the 
truthfulness of the whole. To apply these remarks, 
let us suppose we are about to draw a scene of 
which the view is limited ; in other words, there is 
very little choice of position from which to take it. 
For instance, it might be a tower or ruin, having 
its most interesting part concealed by trees. The 
licence we speak of would permit that the position 
of the trees might be changed, or their branches 
directed another way; or they might be thinned or 
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cut out so as to admit a view of the part we wish to 
preserve. Much of this may be done without in 
the least altering the character of the subject. 
We give this simply to supply an instance where the 
taste and judgment of the artist must be exercised. 

One of the most pleasing forms of arrangement 
in the composition of a subject is that of a right- 
angled triangle. Whether we employ this form to 
include the whole subject, as in Fig. 5, or in parts 
or in groups, as in Fig. 6, certain it is that it affords 
an opportunity for great contrasts, with an har- 
monious blending of intermediate forms and pro- 
portions to combine them. With regard to pre- 
serving the triangular form of composition, if 
desirable, much may be done by slight alterations 
to make the picture more effective. The growth of 
a particular tree may be improved, and another, 
much in the way, may be carried back in the 
picture. Sometimes the massing of clouds in certain 
parts will assist; and we may observe here that 
clouds and skies in general are great resources 
when difficulties arise in the composition of a land- 
scape, because many liberties may be taken with 
their arrangement which cannot in the least in- 
terfere with the subject—rather the contrary. It 
is admitted to be correct in principle and in practice 
to make the sky subservient to the rest of the 
picture, as it is capable of every variety of change 
in form, light and shade, and in colour, and yet it 
need not be false to nature. Besides, a sky can be 
made exceedingly serviceable in giving effect, by 
increasing the mass of dark in a picture where it is 
required, or as a background to throw up objects 
that are in light. For instance, after a shower, 
when the sun has broken out, and its rays are lighting 
up buildings and objects in the distance, the retiring 
dark mass of clouds, as they dip below the horizon, 
give, by contrast, additional brilliancy to the effect 
of the sunlight. 

Fig. 5 is an example of the right-angular form, 
of which a line in the direction from Ato B (taking 
the lines of the hills and the trees) forms the hypo- 
thenuse, the ground the base, and the upright 
trees on the right form the perpendicular. In a 
subject like this the above arrangement assists the 
perspective, and many artists do not hesitate in the 
least to make such alterations in the disposition of 
the parts, that they may be able to preserve this 
character. Ifa couple of poplars stood in the fore- 
ground, at ¢ or d, of the same height as the tree on 
the right, and on the same plane, they would either 
leave them out, or put them further back with dif- 
ferent heights; or, with the help of the sky as a 
background, modify their prominence, so as not to 
destroy the general character of the composition, 
Some will even venture to remove trees and buildings 
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to other situations altogether. It was the frequent 
practice of an eminent English landscape-painter 
to take great liberties with his subjects in this 
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upon at once, before it is allowed to wander off to 
other parts. It is a practice, or rather’ a habit of 
which few are aware, but all follow without any 





Fig. 5 


respect. He would remove a large group of trees 
to the opposite side of a river, rather than they 
should interfere with the lines he wished to pre- 
serve ; and especially if they were useful in their 
new position to give additional improvement to his 
picture. But a wholesale interference with the 
true portraiture of the landscape is dangerous with- 
out long previous experience; in youthful hands it 
may act prejudicially in the practical part of the 
work. It is only they who know well what they 
are about who can venture to such an extent as we 
have just mentioned. At first, let our pupils bear 
in mind that they must proceed step by step; copy 
Nature closely until they can copy her well; then 
afterwards they may be able and at liberty to adapt 
or alter as they find necessary, or as their improved 
taste and judgment may dictate. 

In our choice and treatment of a subject, we 
must bear in mind that there should be always 
one leading object to form the central attrac- 
tion of the composition, and we must devote 
sufficient care and attention to its character and 
details, that the eye may have something to rest 


predetermination, first to look for something upon 
which the eye may repose; and, however interesting 
the details may be, the principal object will cer- 
tainly be the last the eye rests upon before it leaves 
the picture, This being the case the theory of com- 
position teaches us to provide for this result. Very 
frequently a few figures will give an interest to the 
subject, and afford an opportunity for concentrating 
the attention of the spectator upon the picture. 

A view which an inexperienced eye would pass 
by without any especial remark may be made ex- 
ceedingly interesting. Let us go out and sketch a 
view on a common: there may be nothing much 
in it—it may be very dull and flat; but some- 
thing, we trust, will turn up as we proceed to make 
it more lively. The one we have chosen has no 
trees upon it, except one, old and dead, possessing 
only a few angular and leafless branches. Its 
trunk, almost totally stripped of the bark, has still 
clinging to it a piece of ivy; and even that is weak 
and straggling. On the left of the tree, and at 
about the centre of the picture, is an unused gravel 
pit, in which we perceive the leavings and rubbish 
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‘of @ recent gipsy camp. These are the principal 


features, aid we might have passed it by, but as 
we have sat down to draw it, we will try to make 
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a picture out of it. We begin by marking in the 
general lines of the gravel pit, place the position 
of the tree on the right of the picture, and indicate 
its trunk and branches. We also arrange some of 
the lines of the furze, brambles, and other wild 
shrubs, whose forms, wave-like, rise and fall, 
gradually blending both in form and colour into the 
distance, until the eye is arrested by a low line of 
far-off hills. This is the arrangement. Now we 
must trust to details in the drawing to make up 
the rest, recommencing with the gravel pit, the 
top of which makes an incline from the tree, and 
dipsinto a hollow partly out of sight. The left 
slope of the pit is covered with brambles and 
honeysuckles, and we now perceive for the first 
time a stream of water, running under the shelter 
of some dock-leaves and foxgloves, Whilst we are 
drawing these a donkey approaches, and stations 
itself upon the bare spot under the old tree, and 
its foal lies down by its side. These are valuable 
additions to our picture. Two ragged children, 
wondering what we are about, come out of curiosity 
to watch our proceedings. Soon finding no amuse- 
ment in this, they go into the gravel pit, and turn 
over the rubbish the gipsies have left. These 
afford other suggestions, and are added to our 
picture. Some ducks from off the common come 
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and dabble in the little stream amongst the dock- 
leaves. We take advantage of these also. We 
then devote our attention to the mid-distanoe, 





Fig 6. 


amongst patches of purple heath and yellow furge, 
and here we avail ourselves of the pictorial licence 
already mentioned by removing a cottage, partly 
surrounded by apple-trees, which is placed beyond 
the limits of our picture We see only its white 
gable, pierced with one small window, and its 
thatch and chimney; but this is enough, and we 
place it peeping above the furze in the mid-distance, 
This object helps to break a long monotonous line, 
and adds another idea to the whole. Beyond this 
some peat-gatherers have lit a fire, and its curling 
smoke amongst the dark heather affords another kind 
of contrast. The whole surface of the scene is broken 
up by passing lights and cloud-shadows, which, as 
they float along, bring out alternately brilliant bits 
of colour, backed up by shades of various tones 
to relieve them. Thus a sameness is avoided, and 
what is very important, they assist the perspective. 
The sky also helps us; its patches of blue, broken 
up by a few dark clouds, with their thousands of 
semi-tones and white masses, form an excellent 
background, against which we put in the sharp and 
carefully drawn tendrils and leaves of the ivy on 
the old tree. We finish with the weeds and wild 
flowers in the foreground, brighten up the children’s 
dresses, put a few more brilliant touches to the 
ducks, the sparkling water, and the most prominent 
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of the leaves and branches of the brambles, tone 
down the shadows on and near the donkeys, and 
having finished our sketch, we exclaim, “ All this 
comes of a dead tree and a gravel pit!” 

A repetition of extreme contrasts must be 
avoidéd. They would render the picture, if in out- 
line, angular and harsh; if in colour, or light and 
shade, the result would be “patchy.” Such effects 
are startling, butthey are not pleasing when 
repeated, They must be accompanied by middle 
tones of various grades, Black and white in juxta- 
position are not agreeable; but place combinations 
of them in conjunction with the extremes, and a 
very different effect is produced. The same may 
be said of colours without their combinations ; 
lines also. Suppose a perpendicular line cuts a 
horizontal one (and where there is a repetition of 
these the effect becomes worse), it will be necessary 
to take off the harsh effect they produce by adding 
inclined lines (see Fig. 6, where the stooping and 
inclined figures unite the two extremes, the one on 
the ground and the upright figure). 

We must now say something about the introduc- 
tion of figures and other objects, all of which con- 
tribute largely to the interest of a picture. If we 
draw a view of a river and its surroundings, and 
there is a towing-path at the side, there ought to 
be boats and barge-horses. A farmyard is not com- 
plete without cattle and pigs; or a sea-coast 
without its boats and fishermen. In short, what- 
ever may be the character of the landscape, the 
character of the figures must be in unison. To 
qualify, therefore, in this branch of drawing, we 
advise our pupils to take it separately; that is, to 
make especial drawings and studies without any 
additional landscape. They will find that figure- 
drawing will require a very close and undivided at- 
tention. Afterwards, from a well-stocked portfolio of 
these studies, selections may be made and employed 
according to the nature of the subject for special pur- 
poses. Many artists are never without their pocket 
sketch-book and pencil, with which they are always 
prepared to note down groups of figures, animals, 
boats, waggons, farm implements, or anything that 
may be considered of sufficient importance to intro- 
duce into a picture. Asa preparation for this course 
of study, we strongly recommend the practice of 
drawing from simple objects, which can be con- 
veniently and readily obtained. With regard to the 
practical treatment of trees, which to beginners are 
the most difficult passages in landscape, we would 
refer our pupils to the lessons in Drawing. They 
will there find all the instruction that is necessary 
for their guidance. 

In conclusion we wish to say a few words to 
those who reully possess a desire to excel in draw- 
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ing from Nature, and to urge them never to let an 
occasion pass by which can afford them an oppor- 
tunity for gathering facts and ideas in reference 
to their art. Constant observation is highly im- 
portant. It is not absolutely necessary to be always 
drawing. The mind can at all times gather hinte 
which are valuable. It is not the forms of objects 
only which must engross their attention. There 
are effects and combinations everywhere to be seen, 
which must be thoughtfully contemplated and 
stored up for practical use; and if a free and 
correct manner of drawing has been acquired, the 
pleasure of being able to use it shecessfully for the 
purpose of depicting the beauties of Nature will 
far more than compensate the student for the 
labour he has bestowed, or the trouble and anxiety 
he has experienced in overcoming the difficulties 
encountered in his progress, 


FRENCH.—XXXIII. 
{Continued from p. 88.) 
FRENCH WORDS WHICH ARE SIMILAR IN SPELL- 
ING OBR PRONUNCIATION, BUT DIFFER IN 
MEANING (continued). 


Meaning in 


Meaning in | French | caning t 
ee nglis 


English, [kona Words. 


French 
Words. 


Commandant, |(milit.) mayor. (cats, nm. side, 





nin. Cotte, wf, petticoat ; coat (of 
Comimnandeur,|commander (in arms, of mail); 
Abe orders ofknight- {ich.) bullhead, 
hood). Cou, 2m. neck. 
Commande, order for goods. |Coup, nM. blow, 
uf. Cont, am. coat, costs. 
Commande. jcommand ; word 
ment, 2m. of command Coupe, nf. cut, style (of 
commandment ; clothes): voutting. 
precept ; lar. \|Coupe, 2. cup; chalice; 
Comngaes convenient ; come, quafing-bowl, 
uly. modious, | Cour, 7. court-yard ; 
Coutiode; af.ichest of drawers. Court (af Kings, 
etc.); Court (of 
Compte, nm. jaccorrne. | Justice), 
Comte, nm. jcount, carl. "Cours, 2m. 


course, lecture. 


Conte, nm. — [fale. Court, adj. {short 


Confiance, nf. jconfidence, trust. ||Couvert, nm. |cover (spoon, fork, 
Confidence, the confiding of « etc.) ; cover, 
nf. secret. thicket, shelter. 
! Couvert, pp. |coveyred, hidden. 

Contiant, adj. |trusting; — seane, 

guine. Cri, nm. shriek, ery. 
Confident, confidant, confid-, Cric, nm, handacrew ; lijt- 
mm. ante, bosom tng jack. 

Srient,’ Croup, oo (med.) croup. of 

roupe, nf |erupper, rum: 

Cor, nim. corn (on the feet); hor os). - 

horn, French Cru, adj. raw, wrcooked : 

hunting horn, | crude. 
Corps, 22. {hody, corps;  iCru, nm. | growth; inven- 

corpse, eae : making. 
Cors, nm. pl. \(hunt.) orns ; j Crue, nf. rise, swelling (of 

antlers. rivers); growth, 

i Crue (fem. of rtw, uncooked ; 

Cote, wv. quota; quotation,;| Cru), adj. crude. 

share; number, ‘ 

letter, figure (tol Cure, 2f (nied, ) cure. 

inncecte order), sears, af. living; jxtrson- 
Cote, nf. rib; coust. i | age, vioarage. 
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French Meaning in French Meaning in 
Worda, Engllal. Words, Knglis 
Curé, am. pared Différend, nm,: one difer- 
ence, 3 
Cygne, xm, jswan. Différent, adj.i\dissimilar, va- 
Signe, rm. = ietgn. rious, different. 
; Diligence. nf. ak iia stage- 
D. Diligence, n/. ac- 
Dais, dais Dom,d ee lord ; 
mm, canopy, dais. om,dor, nm.idom, don ; lor 
Des, art. uf the, from the; Spanish and 
some, Any. Slane 
Dés, prep. 8 800n, title). : 
Dés, yun. thimbles, dice. | Don, nm. gift. 
‘Done, conj. then therefore. 
Dam, nm. hurt ; injury, de-!|Dont, pron. of which, whage, 
privation of the 
sight of God, roit, adj. |straight. 
Dans, prep. jin, «nto. Droit, am, right; law 
Dent, a tooth, notch. i 
Dréle, adj. roll; amusing. 
Danse, nf. lance, danctng. iDrole am.  |scamp, mean, 
Dense, adj. jdenee. sorry fellow, 
Date, nf. date (of _ the 
month, etc.). E 
Datte, nf. (bot.) date. : 
De, prep. oy, from. Eau, 1. see Aux, 
» a thimble ; de. Ech 0, nm, sho. 
Déceler, v. jto reveal, to dis- cot, nnv, reckoning, share, 
close, to betray. score. 
Desceller, v. |to unseal; (ma-| Effort, nm. jefort 
sonry) un-dphore, nm. \antiq.) Ephor. 
Desseller, v. [to unsadidle, tojiKlan, nm. art, spring; 
take off the sad- dash ; outburst. 
dle, Elan, nm elk, moose-ceer. 
Décente, adj. \decent. 
Descente, nf. jcoming down ;\||Embrase- conflagration, 
declivity; de-|| ment, nm. burning. 
acent, Embraase- = jembrace, kisstrg. 
Déférer, v. to confer, to be-|| ment, nm. 
stow ; to tender ; 
to accuse, tm-iEmbraser, v. jto kindle; to 
peach, prosecute. rouse; to burn. 
Déferrer, v. ito unshoe (aliEmbrasser, v.|to embrace; to 
horse); to non- kiss. 
plus; to con-|iEncre, n/ see Ancre. 
Sound. Ennoblir, v. jsee Anoblir. 
Dégotter, v. |to disgust. Entre, prep. |see Antre. 
Dégoutter, v. |to drop, to trickle, 
to drip, to drib-|;Environ, adv. |nearly, ahout. 
bie. Environs, nn. |surroundings ; 
Délacer, v. jto unlace. environs, out. 
Délasser, v. |to refresh skirts, suburbs, 
lax, to fe |/Bqutvoque, equivocal,  am- 
Denier, v. to deny. adj. biguous, doubt- 
nier, nm, (antiq dena- Sul. 
rius;  denter ;| Equivoque, equizoation, am- 
mone} ; an obso-| nf. guiby, 
e French coin; 
worth 2 of ajEre, n/. see Air. 
farthing. | 
Dés, des, dés, (see Dais. ‘Btre, v., nm. |to be; deing: 
trunk (ofa tree). 
vest adj. poate a de-Etres,nm., pl. beings; parts, 
| ins and outs (af 
Dessert. nm. elie @ house). 
Desserte, n/. ie (af the |Hétre, nm,  |beach-tree. 
€ ie 
Exaucer, v. |to hear favour- 
Dessein, nm. idesign, intention, ably, to grant. 
scheme. Exhaussaer, v. to ratse up; to 
Dessin, am. drawing, sketch. | make higher. 
Détacher, v. jto take out statns.| Exemplaire, el, tern ; 
Détacher, v. |fo detach ; to un-|} 2m. copy ” books), 
fasten; |(m 
to detail, to Exemplaire, cormitisy, 
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French Mesning 
Waida, Engliah. 
Ex ; tims ; trois fois, 
a threo times. 
Exprés, adv. jexpressly, pur- bottom. 
: y- Fonds, am. jland; londed 
Ex,-ress, mm. jexpress train, oh abel aiid 
F, trade. 
Fonts, #m. 
Faim, nf. unger. 
Feimt, pp. tham, shammed,||Fondeur, nm. [founder, melter, 
smelter; letter- 
Fin, nf. , jounder, 
Fin, adj. lever, cunning ;|\Fondoir, nm. |mnelting-hotse 
thin, fine —y tallow). 
Fait, pp., nm.| lone, nade ; fact. |For, nm. ed ta ety: 
Faix, 2m. nurden, load. Fors, prep, 
Fort,adj., nm. pra strong 
Faite, nm, rummtt, top. hold, 
Fete, nf. feast ; birthday ;)|Fral, 2m. a ted span 
treat ; féte. ing; fry; roe, 
Fard, nm. rouge; paint, hard roe. 
varnish;  dis-|/Frais, adj. Sresh. 
utse. Frais, nm. costs, expense. 
Phare, nm. _{lighthouse. 
France, nm. | franc= 10d., 
Faste, nm. pomp, display, nearly, 
ostentation. Franc, au. = |etraightforward ; 
Fustes, nm.,| fasti, annals. Jrank, 
plur, Franc, nm., |Prank,Frankish. 






ad). 






Fausse (fem. 




































of Faux), adj. G. 
Fosse, nf. grave, tomb, 
Fausset, nm. | faucet, vent-peg ;| Gal, adj. cheerful, merry. 
otay ") falsetto. Gué, nm. ford. 
Fossé, nm. {ditch, moat, Guet, nm. watch, look-out. 
Faux, 27. scythe. Gale, n/. itch, scab, mange. 
Faux adj. ynm.| false; what isiGalle, nf. oak-apple, gall, 
Jalse ; forgery. 
Gare, inter]. [look ont! mind! 
Feinte, ppf. isham, skamneed, beware | 
feigned. Gare, 7. wet-dock; rail- 
Feinte, nf. | feint. way terminus, 
Gays, nm. lad, youth, boy. 
Fender, nm. {cleaver, splitter 
(man). Gaz, nm. gas. 
Fendoir, nm. {cleaver (tool). Gauze, r. gauze. 
Fente, nf. chink. Geal, nm ey SOF) 
Fonte, vf. _leasting, melting. |lJain, nm. 
(Jet, um. ult jet of 
Ferme, adj. |Arm. water ; casting ; 
Ferme, v/. Surm, furmetead. throw ; tiller, 
\Général, ail}. general, 
Fétu, nm, straw, General, nm. igeneral, 








Fatus, ni. | Actua, 
, general. 





enarsieaal, 



























Feu, nm. jire. . F 
Feu, adj. ececsed Genérale, nf. lgeneral’s wife; 
| - firedrum, gener- 
Fil, nm. thread ; clue. | al Qnilit.). 
Fils, nm. (pl.|threads ; clues. | Germain, adj. german, first cou- 
of Fil). sin; er, 
Fils, nm, 89n, sister of the 
whole blood (law) 
Filtre, nm, | filter; lore po- Germain, nm. |German, 
tion, philter. | a 
Philtre, nm, [love potion, phil-Gland, nm, |acorne 
ter, eae nf. {(anat.) gland. 
Flamgnd, nm.|Fleming, Flem-~Grace, wf. grace, graceful- 
and ad). ish. . 
Flamaut, nm. | flamingo. Grasse, adj. f. |ft. 
Flan, nm. custard, cake. Gralase, nf. grease, fut. 
Flanc, na. 3 flank. Gréce, n/. (Crreece. 
Foi, af fatth. Grave, adj. |orave, weighty? 
Foie, 1m, liver (anat.). | heary ; solemn. 





Hautesse, nf. highness. 
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French Meaning in French Meaning in 
Words. English. Words. Engli 
Grave, nm. heavy||Hune, n/. nav.) top 
’ "rediat phil.).||Une, art., adj.la, an; one. 
Gré, nm, will, f 
Gres, nm sandstone. 
Hutte, n/. hut, cabin. 
Gréle, adj. (slender, aslim,||Ut, nm. (mus.) ut, C, 
lank ; akrill. 
Gréle, nf. hail ; hail-storm; 
tumour af ¢ I. 
eyelids, 
Gril, nm. gridiron, mamoryells; immortal, 
‘Grille, nf. grate; grating. ' 
Gris, ate grey. Immortelle, everlasting 
t nf. flower, 
Grosse, nf. (gross (twelve do 
gene). Impériale,adj. imperial. 
Grosse, adj. f. letout, big. é 
Impériale, 7/. |roof, outside (ofa 
Guére, adv. |scarcely. coach); impe- 
Guerre, nf. = | war. rial (beard on 
the lower tip); 
(cards), all- 
H. Sours, 
Insigne, adj. jsignal, notorious. 
Haine, n/. see Aine, Insigne,nm. badge; insignia. 
Haire, nf. see Air. 
Interne, adj. jinternal,  inte- 
Hale, nm. heat of the sun. rior. 
Halle, n/. market, market-Interne, nmf. \(in schools) 
5 boarder ; houwse- 
surgeon. 
Haleine, nf. see Alene. 
Hallier, nm. {see Allié. Issu-e, pp. born, descended, 
Hanche, nf. isee Anche, sprung. 
Hart, nf. see Are. Issue, 7/. issue; egress; o1t- 
Haut, nm.,\see Aulx. let, end, event. 
adj, 
Haute, adj. f. |high J. 
Hote ie host, “quest ; land- 
lord, innkeeper, |\Jais, nm. see Geai. 
Hotte, n/. basket (carried 
on the back) ;\\Jars, nm. gander, 
basket-funnel. |jJarre, nf. jar, pot, pitcher 


Hotesse, nf. jhust, guest ; land-|iJet, nm. see Geai. 
y, innkeeper. 
Hauteur, nf. jsee Auteur. Jeune, adj. young. 
Jefine, nm. | fasting. 
Héraut, nm. |herald. 
Héros, nm. (hero. Jouer, v. a play ; to gam- 
Hére, nm. see Air, Jouet, rm. |toy, plaything. 
Hétre, nm. _isee Btre. Pay ee 
Jumelle, nf. twin. 
Heur, nm. luck. adj, 
Heure, nf. hour, time, Jumelle, nf jopera-glass. 
: o'clock. J umelles, nf.|(carp. cheeks, 
Heurt, nm. jknock, shook, pl. sidebaame;(ter-) 
collision. gemel; (nav 
Hocher, v. _—{to shake. yards. , 
Hochet, nm. [rattle (for child- 
ihiog. toy; play- t 
Horion, nm, Blow 2 thump. 
Orion, 2m. (astron. ) Orion. rt art.,pron.,|the; her. 
Hors, prep. Recent 5 out. La, nm. (mus. ) la, A 
Or, La, adv. there. 
Or, am, gold. | Lacs, 2m, string; gin 
snare) ; love- 
Hospice, nm. jsee Auspice. , springe. 
Hotel,‘nm. eee Autel. Lacs, #m., pl. lakes. ° 
Las, interj. alas! 
Hone, nv. see Aotit. Las, adj, tired, 
Houx, sm. = jeee Aotit. 
m e lee er lake. - 
un, 2M. un. ne, n/. lac, lake, m- 
abe art., adj.,|a, an; one. luke. _ 
Laque, nm. lacquer. 


French . Meaning in French Meaning in 
* Words. Hoglish. Words. English 
Lai, adj. lay. Maille, nf imesh; mail; haw 
Lai, am. layman ; lay (lit-| (eyes cf ant 
tle )* mals) ; an obso- 
Laid,adj.,nm.jugly; what ts lete French coin. 
ly. Maire, nm. | mayor(ofa town). 
Laie, n/f. aow. 7) ele sec, ' 
Lait, nm. milk, Mere, n/. mother, 
Lé, nm. breadth of linen, 
cloth, eto, al, adv., nm. badly ; evil. 
Legs, nm, legacy. Sle,nm., adj.imale; manly, 
ei art. pron.|the; them. Malle, nf, trunk, 
pt. 
Lez, prep. near. Manes, am. pl. mane shade, 
g e 
Lard, nm. bacon. Manne, x = (manna, 
Lares, nm. ,pl., jfentid.). te 
adj. old goat: lhe nf. imantle(woman’s 
home. Menthe, nf. |mint (plant). 
Le, art., pron.|the ; him, tt. Marc, nm. (wetght) eo 


Lé, nm. 


Lest, nm. 
Leste, adj. 


Lice, nf 


Lice, nf. 
Lis, mm. 


Lisse, adj, 
Lisse, fe 
Lieu, nm. 
Lieue, nf. 
Lire, v, 
Lyre, n/. 
Livrée, nf. 
Livrer, v. 
Livret, nm. 
Loch, 


Looch 0 or Poke 


Loque, nf. 
Louer 
Louer, 
Lut, nm. 


Luth, mm. 
Lutte, nf. 


M. 
Ma, adj. 
Mat, adj. 
Mat, nm, 
Mat, nm. 


Mai, nm. 
Maie, n/. 


Mais, conj. 
Mais, nm. 


Mes, adj.. 
Mets, nm. 


Mail, nm. 
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breadth of cloth, uum 
linen, etc. anytht 

(nav.) ballast, strained, boiled, 
quick ; nimble. jqyeere, ps 

Mare, nf, pe 
sa ; field ; are- fale (used by 

warp. cider brewers). 
bitch, hound. Mars, nm. March; Mars. 
ly. 
a lished.||Marche, nf. |march, 
warp ; (nav.) steps (of eae. : 
sheer-rails, move (at chess), 
drift-rails. Marché, nm. pong market- 
eo miles 
English. Mari, nm. husband, 
to read. Marie, n/. Mary. 
gh (astron.) Marri, he sorry, vered. 

Marin, adj. |marine. 
livery. Marin, nm. jmariner;  sea- 
to deliver ; to be- man ; sailor. 

tray. Marine, ~ J.|marine. 
little book. Marine, n/. parity 3 =: 8ea-8er- 
ce. 
ne log. 
med.) loch. Martyr, nm. |martyr. 

Martyre, nm. |martyrdom. 
rag. Martyre, nf. {martyr (female), 
to Mite to let ; to||Massif, adj. jmassive, bulky; 

solid (of metals). 
0 pile Massif, um. igroup (of trees) ; 
ham.) Bvil Semel mi 
chem.) luting. mass; (carp. 
bana) lute. dead cones 
struggle. block, 

Ménager, v. {to spare; to hus 

band, 

Ménager, adj. jsparing, thrifty 
my. Menu, adj. |emall, ‘lender, 
unpolished. thin, 

(at chess) mate,|Menu, nm. jiminute detail 
checkmate. particulars, dill 

(nav.) mast. . of fare. 

. Menu, adv. j|minutely, tn 
May 


(nay) trough to||Mépris, nm. 


drain newly||Méprise, n/. 

tarred cordage ; 

kneading- Mil, adj. one thousand 
trough. (Christian ern). 
but. Mil, nm. o) millet, 
matze, Indian||Mille, adj. lone thousa 
corn. Mille, RM, F 
m4. 
dish ( food). Mine, J. ee ae mien, 

rance. 

mallet; mall ;\Mine, nf 

(game; place). 't| ue (of metal): 
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French Meaning in 
Ww Englis 
Mine, nf. nest. 
sure=75 quarts 
English ; mina||Nom, nm, name, 
(Greek anti. ). ||Non, adv. : 
Mire, #/. artil.) sight, None, nf. Caemi-antiq.) 
4th pa 
Myrrhe, nf. day, 8 o'clock 
pm; (Cath. 
Moi, pron. relig.) none. 
Mois, nm. Nones, 7/. pl. ceome Pcgaee -) 
y 
Mollet, adj. ie May, 
Mollet, nm. loalf af the ieg July, and Octo- 
ber; the 5th of 
Mon, adj. 1). the other months. 
Mont, nm. nountatn. Nonne, also nun. 
nonnain, 7/ 
Montre, nf. jsample, show, 
; show- "\'Nouvean, adj.\new, fresh. 
glass, shop win- Nouveau, mm, something new, 
dow. News 
Montre, nf. | watch. 
Nouvelle, adj |new, fresh. 
Moral, adj. |moral. S 
Moral, nm. {mental faculties,||Nouvelle, nf. |news, novelette. 
mind ; spirit, 
Morale, adj. f.|moral. Noyer, ¥. to drown. 
orale, thics,morals,mo-| Noyer, nm. |walnut-tree. 
rality ; rebuke, 
lecture ; moral Nue, adj. f. |bare,nude,naked. 
(of fables, etc.). |\Nue, 2. cloud. 
More (or Moor, 
Maure), nm. 
Mors, 2m, horse bit. O. 
Mort, nf death. 
Mort, nm., pp.\dead man ; dead.|\Officier, v. to officiate. 
Officier, nm. officer. 
Moun, adj. soft, mellow, weak. 
Mon, nm. lights (of some||Oing, nm cart-grease. 
animals), Oint, nm anointed. 
Moue, 7/. pouting ; wry 
face. Or, conj. see Hors. 
Mott, nm. imust {uner- ||Or, nm. see Hors. 
mented wine). 
Oratoire, adj. joratortcal. 


Mousse, adj. |blunt. 
Mousse, 2. moss, froth, foam. 
Mousse, nm. |cahin-boy,  ap- 












oratory (apart- 
ment for private 
paneer Ora- 


Oratoire, nm. 


prentice satlor. std AN (a religious 
or er) 
Mur, nm. wall, 
Mar, adj. ripe. Orion, nm. __ |see Horion. 
Mare, nf mulberry. Os, nm. see Aulx, 
Mure, adj. f. ripe. Ou, conj. see Aotit. 
Ou, adv. see Aontt 
Oubli, nm. _jodblivion, neglect, 
N. Sorgetfulness. 
: Qublie, nf ja kind of very 
Naturel, adj. |natural. thin pastry. 
Nature), nm, |native. 
Naturel, nm. {naturalness ; Oui, adv. yes. 
character, Oul, pp. heard. 


Néccasaire, recssry, indis-/|Ouie, #/. 
ad 


j. 
Nécesaaire, 
nm. 


Nef, n/. 
Nafle, ny. 


Neuf, numer-|nine. 
al 


Neuf, adj. 


Ni, conj. neither, nor, 








heard. 
ear; of 
pen be hole 
(of violins, gui- 
tars, etc. 


Ouie, pp. S. 
- sense 


pensab 
necessartes ;dress- 
ing-case; “work- 


Ouies, nf. pl. fholes (of sai 

naveof a ima guitars, ete.); 

ship (ant.). ills (of fishes). 

ar (bot.). Outre, n/, leather bottle, 

Outre, conj. |desides. 

new, newly 

t, newly P. 

nude, 
Pain, nm. bread ; loaf, 
Pin, nm. ine-tree. 






French 
Words. 


Pair, adj. 


Pair, nin, 
Paire, n/. 
Pore, nm. 
Pers, adj. 


Paix, nf. 
Pay e, "J. 
Pal, nm. 


Pale, n/. 


Pile, adj. 


Palais, nm. 


Palet, nm. 


Pan, nm. 


Paon, nm. 


Par, prep. 
Part, nm, 


Part, nf. 


Paralléle, ad. 
Paralléle, mm, 


Paralléle, nf. 


Parc, nm. 


Parque, n/. 


Paree que, 


Parquet, nm. 


Parti, nm. 


Partie, n/. 


Pas, nm 


Pas, adv. 
Pat, nm. 


wooden floor. 
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Meaning in 
Englis 


Meaning in 
Engii 




























aoe (chess). 
mel A paterson 
ot serene 
top (af insects). 

Paté, nm, 

Patée, nf. rene (for poul- 
ry); mess ( 
dogs, cats). 

pay, ‘salary, Pauine, n/. (of the 
wages. hand); tennis 
le (punish ied ae 
Ae! pale |iPomme, n/. ¢; ball, knob ; 
(her.) d of, oab- 
sluice, flood-gate ; “ces, 
l poddle- ete. ; ofa walk- 
board (of an ng-stick). 
oar); Cath. re- Poe. use; rest, stop 
ge re||Pose, "J. yen ; laying 
co- ; posture, 
vered with mus- attitude ; hang- 
lin to cover the of bells 
chalice with. tioning (of 
pallid, ghastly, sentries), 
pale, wan. Peau, nf. ; 
Pot, nm. pot. 
palace ; palate (af 
the eRe Péche, nf. ch. 
quort, Péche, 7/. hing. 
skirt; flap (of\iPéché, nm, jain. 
a coat) ; large Pécher, v. to sin. 
piece af wall; Pécher, mm, h-tree. 
ue (carp.)} Pécher, v. 
Seach: Pécheur, nm. ‘ 
Pécheur, nm. lfisherman. 
by. 
newly born child||Peine, nf. pain,  troutle, 
(law-term). : d Ity 
geil part, side,||Péne, nm. bolt (afa viock). 
portion, 
parallel. ga adj., hanging, 
parallel, circle o 
latitude ; com- endaaes nm. \counterpart ; fel- 
parison, low; thing hang- 
parallel line; Oe ; hapa ) 
(fort.); trench, 
parallel. a roonibeay 
park, Pendant, prep. derd ng. 
Fate, Fatal sis- 
ter. Paneer, v @ 
horse); to drem 
because 


which. 
to pen, to fold||Perche, ny. |perch (fish). 
(cattle) ; > to en- Perche, nf. ¢, perch; perch 
close ; (artil.) to 
park. 


Personnel adj, personal ; San: 


rty, side, part,||Personnel, 


canse;  ‘resolu-|| nm. ter, diepoottton 
tron; (milit.) t.) 3 peree 
detachment, mel (all the per- 
rt; i sons employed in 
Jine of business; a public pr 
com.) parcel ; establish- 
play) game; ment), staff. 
party; contract-||Phare, nm. _jeee .Fard. 
ing party. Philtre, nm. jsee Filtre 
step, pace, 
step, stride,gait ;||Pic, nm. pick-ame s 
threshold ; pre- nav.) gaf; peak 
sean ofa mountain), 
» 20, NONE, Pique, nm. ¢ (at 
"ocd (of Saloons). |\Pique, nf ike (long lance). 
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Words. 





Piet ad 
Pls, nm. 
Pis, adv. 
Pleu, nm. 
Pieux, adj. 
Pingon, nm, 


Pinson, nm. 
Piquer, v. 


Piquet, nin. 


Placer, v. 
Placer, 2m, 
Placet, nm, 


Plaid, nm. 


Plaie, nf. 
Plain 
Plein, om 
ot 

nine are f 


Pleine’ adj. f 


Plainte, nf. 
Plinthe, 7/, 


Plan, adj. 
Plan, nm. 


Plane, adj. 
Plane, nm. 
Plane, nf. 


Plat, adj. 
Plat, nm. 


PH, am. 
Plie, nf. 


Pué 
Pils, he 


Plier, v. 
Plu 

Plu, a 
Plus, adv. 
Plamer, v. 


Plamet, «m. 
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Meaning in Mcenlng te 
English. lis 
pall ; canupy (at 
ay mar 
8); stove. 
rees). Poble, nf. rying-pan 
point dug (of a|Poil, 2m. ir, 
worse, worst. Poids, nm. | weight. 
Pois, nm, » pen. 
stake, ptle af|iPuix, n/. shoemaker’s wax. 
wood). 
tous. Poing, nim. | fist. : 
Point, nm. int; dot: full 
inch (the mark stop; apech ; 
left on the skin break of day: 
by a severe stitch ; momeit ; 


difficulty. 


pinch), | 
chaginch (ornit.).|| Point, adv. |no, not, none. 


arial to goad ; ;||Poison, am, jpotson. 


sting. Poisson, am. | fish. 
pteket (of sol- 
rpeike piauet Poli, adj, polite, civil, pol- 
(ca, game tehed. 
Fathers slik 0. Poll, 2m. polish. 
el igging. Pompe, nf. |pomp, splendour. 
titton. Poin pe. nf. |pump. 
plea, create (7 Pore, nm. pork, porker, hog, 
barrister pig. 
plaid (Scotch Pore, nm. pore. 
garanent). Port, 2m. seaport, haven, 
de eer emcias harbour. 
» plague, Port, 2m. —_ |postage, carriage; 
a "even, plain, aspect, presence ; 
full. gait, attitude; 
(nav.) burden ; 
t, even, plain. compass (of the 
plain. voice). 
S| full. Pou, nm. louse. 
- Pouls, nm. ‘| pulse. 
complaint. Pout-de - sole, paduasoy (sill). 
plinth (arch.). also Pou-de- 
sole, nm. 
even, plain, level, 
Pouce, nm. thumb; inch. 
an, Pisa Pousse, nf. jshoot, sprout ; 
mids eae esign, heaves (vet.). 
scheme, ||Puce, 7. eat. 
projet ground, 
Ft tag ive, oe nw lfirat-fruits. 
nt, young 


Folant, daning: Peaiaees nf.|(log.) premises. 


plantation. pl. 
me plane, level, 
. Prés, prep. near. 
plane-tree, pla-||Pres, xm. pl. jmeaidows, grass- 
tane. fields. 
drawing - knife ;||Prét, adj. ready. 
spoke-shave, Prét, nm. loan. 
flat. 
dish; mess (q)||Préteur, nm. pbeed (antiq.). 
sailors) ; the flat!|Préteur, nm. lender. 
_side ofanything; 
sheet (of glass). |;Prix, nm. price. 
har » crease, Prix, nm. prize. 
P 
Prise, 1. taking, captrr- 
be olded ing; capture, 
(of the knee prize ; hold, pur- 
in eonetng): chase; (plur.) 
to fold. Bie Pete a ie 
rise, nf. «+ (med. 3 ; 
pleased. inch (of enuff) 
rained. Puis, adv, then, next, T, 
more, afterwa 6 
Puits, nm. Ll. 
pluck; to 
hide ito to fos Puisant, pp. {drawing, deriv- 
me Jea- i 


thers ; i Puissant, aud). power rad 














French Meaning iu “Montag in 
Words, English. En 
Yarigne, adj. \pyrotechnic. Reformer, v. |to form again, 
Pyrrhique, | Pyri hic (puct.). | Reformer, v. |to improve, to 
Pyrrhi Pyrrht | f ens 
yrrhique, rhic. ; 
i. WRégal, nm.  |feast, entertain- 
Pyrrhique, n/. oh io a atetaal » treat, 
nce), Régale, nm. lorgan-stop; or- 
he ting 
Régale, nf king's right 
Q. to receive 
revenue af a vi- 
Quand, adv. |see Camp. cant bishopric. 
Quant a, met see Camp. Régale, adj. Oar en aqua 
Quart, n. sad. lsee Car. 
Quarte, n.,adj.\see Carte. 
Quartier, n. jsee Cartier. Réglement, ie by- 
Quoi, pron, {see Coil. am. laws, lawe, 
BS pement, regularlys 
Quoique, con). |although, though. 
Quoi que. whatever thing. 
Rein, mm. kidney 
a Rien, nm, nothing. 
Reine, uf. een. 
Raie, nf. line; stroke, Rene, 2f. ridle, rein. 
strecl, stripe ; Reune, um. jrein-deer. 
rting(of hair), 
Rale, 7f. det ht.) skate, : Remoudre, v. |to grind again 
Rais, 2m. spoke (of a wheel); (corn, barley, etc.) 
(ant.) beam, ruy| Rémoudre, v. to grind again 
v light (her.) Laiagied . scis- 
sors, etc. 
Rets, nm. sucre net, net-| Repaire, nm. jden; haunt (of 
wild beasts); 
Rainette, nf fe eefrOg. ee .) du (of 
Rainette, or pippin (apple). ares, wolves, 
Reinette, nf etc.). 
Repére, nm. |bench-mark ; da- 
Raiponce, n/. ((bot.) eal tea tum. 
rampion ral 
flower. Repartir, v. {to reply, to an- 
Réponse, nf. janswer, reply, swer, to retort, 
TESPONse, Repartir, v. {to set out again. 
to divide, to dia- 


tribute accord- 
ing to a certain 


prorata, 


Raisonner, v. |to reason. 
Resonner, v. to resound. 
Resonner, v. Ito ring a bell 


= v. 








| again. 
\Reprouver, v, |to prove again. 
Rame, nf. atick, prop (for |Réprouver, v. ito reprobate, to 
peer disapprove. 
Rame, nf. 
Rame, n/f. pan (af paper). |;Ressort, nm. |spring; ser dail 
Reasort, nm. jextent the 
Ras, adj. close-shaved ; | jurisdiction ofa 
shorn; —short-|| court of justice. 
haired. ‘Ris, nm. laugh, laughter ; 
Ras, nm. shori-nap cloth; smile. 
ras de carene, Ris, nm, weet-bread (of 
floating’ stage ;| Bi cf (of pals). 
ting stage ;|\Ris, nm. re oa 
ras de marée,|/Riz, nm. rice. © 
race, bore. 
Romain, nm,|Roman. 
Rat, nm. rat. i dy, 
Roman, nm. |novel, romance. 
Rate,'nf. (anat.) milt, |, Roman, adj. |Romance (lan: 
ayleen., | guages); Roman- 
Rate, nf, she-rat. ish; atc. 
Romance, nf. |balla d. 
Rauque, adj. jhoarse. | 
Roe, 2m, rock, Rond, adj. = jround. 
Rond, wm. circle. 
Reconnais- jrecognition, «ac- 
aance, rf. knouledgment, | Ronde, adj. f.iround, 
Reconnais- = jreconnoitring Ronde, nf. ral ; table 
sance, 7/. party,  recon- | song, roundelay; 
nottring, recon-|| i(miis.) semi 
notasrnce. | reve; ror 
Reconnais- wi-ticket. | | hand (writing). 
sance, nf. Rose, n/. frose. 


FRENCH. 

















French — in French Meaning in 
Words, Eng Words. Edglish. 
Rosse, nf. jatie, sorry horse. Séche, adj. dry, barren. 
Rosae, 1, t,) roach, Bache, ov cuttle-Ash. 
Beicho, nf 
Rone, n/, 
Roux, 1% “haired ; red- pert nm, see Caint. 
ish, Seine, nf see Cene. 
Roux, am, uses reidish Seing, am, |aee Ceint 
eons (cook.)||Sel, 22. see Celle 
brown  dutteriiSelle, 2/. see Celle. 
sauce. Sellier, nm, vee Cellier. 
Roué, sn, roué, rake, pro-|iSense, ccd, |see Censé. 
i Sensible, adj. jsee Cense. 


Rouet, nm. spinning-wheel. 





Ru, 2m, channel 
small streanr), 

Rue, w/. ee) ) te, 
Rue, 1 street, 
Ruse, 2. ruse. 
Russe, 2., adj.| Russian. 

8. 
Sa, adj. see Ca. 
Sas, 20. see Va. 
Sain, adj. see Ceint. 
Sune, adj. see Cene. 
Sale, ad). \dirty. 
Salle, nf. large hall. 
Saleur, nm. |salter, curer. 





Saloli, na. 


box. 
Sang, nn. see Cent. 
Sans, prep. see Cent. 
Satire, nf. satire, lampoon 
Satyre, nf. 













Saule, 222. 
willow, 
formerly used in- 
stead of Son, 
which see. 
ground, piece 0 
territory ; soil. 
mus.) fifth note 
of the gamut, 


Sol, 2m, 


Sol, nm. 


Sol, nm. 


Sole, nf. 


aa ; 


y aie tgs) red ; 
(of horses) sor- 
rel; yellowish 


Saur, adj. 
e 





Sort, nm. 


leap, jump. | 
seal, im ression| 


Kaut, 2m, 
Sceau, 27, 


of a seal. 
Seau, nm, pail, bucket. 
Sot, 2m, Sool, simpleton. 
Scene, ni see Cene, 
Schah, nn.  jsee Chat. 
Scie, nf, see Ci, 
Scythe, nm. (Scythian. 
Site, am. ite, 
Se, pron. see Ce. 
Séant, _pp.,|see Céans, 


RM. adj. 


(of «j/Seremn, 20, 


aalting- -tub ; salt-)\Sire, an. 


Boe, un. 


(agri )||Sommet, nm. 


Serein, adj. {serene, ie id. 
night dew, even- 
ing damp, 


Serin, 2m. = jeter y-berd. 














Serf, no, see Cerf, 
Serment, a. joath. 
Serreineut,  |squeeze,  aruecz- 
I. ing, clasping. 
Serrement,  jniggardly. 
culv, 
Serre, 2/f. see Cerf, 
Session, nf. {see Cession., 
Si, corny. see Cl. 
Signe, wm, — jaee Cygne. 
Sinistre, addy. |senister, inate 
SpPUCLOUS, 
Simistre, nm. laccident,  disas- 


ter, fire, conflu- 
gration. 

see Cire. 

¥SIX, adj. see Ci. 
lough-share, 

(log, galoche, pat. 


tern, 


Socyue, 2. 


sulk; hatr (of 
dogs) ; bristle (of 
elephants, hogs, 


etc.); tongue (of 

hnvves, etc.). 
Soit, adv,, be it so, let it be 
CON. so; well aud 


good, Igrant et; 
ether, or whe- 
ther. 

to summon, to 
call upon 

top, apex, summit, 
pinnacle, acme. 


Sommer, v. 


Son, a7}. his, her. 

Son, WNL. bran. 

Son, 200. sound, noise, 
Sonner, v to sound ; to pro- 


duce a sound ; 
to ring « bell; 


to stithe (of 
clochs) ; to toll. 

Sonnet, mm, sonnet. 

Sou, nn. French coin = 
about a half- 
re 

Sofl, or Saoul, giutted sur 

addy. Jeited tipsy, 
drunk. 

Sot], or Saoul, one’s fill, one's 

mn. belly-full. 

Sous, prep. ge beneath, 

n, with. 
Sous, 1222, plural of sou, 


' which see, 
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French Meaning in French Meaning in 
Words, Engli Words. Englis 
Seuffler, v. {to blow, to Wow, T. 
ie fe ras Mealy he, nf. _lepot, stain, Wot, 
7) nfiate, acne, ’ n, 
prompt ; to hug |Tache, af, task, task-work ; 
tat draughts), fob. 
Soufflet, nm. ‘bellows, patr of 
bellows: head of ||Tacher, v. to stain, to 8 
a carriage. to bloat, to 
Souffiet, 2m. ,box on the ear, deh. 
slapin the face ; v. to try, to enffea- 
afront, mortifi- vour, to strive, 
cation, humilia- 
ion. Tate, nf. low-case ; 
Stras, nm. ame naste (of (med.) fin, 
Strasse, 1/. oss-silh. Tét, nm, Pen of 
broken glass; 
Succin, nm. ‘yellow amber. (chen, Mest (ves- 
Suceinet, adj. fee concise, acl); ah ah shell 


etn ots np é 


Sur, adj. sour, tart, sharp) Taille, a. 
(to the taste). 
Sar, aly. sure, certain, a 
Sur, prep. On, wWpon, over, (rary * sates 
| above, in, about, tome. 


KEY TO TRANSLATIONS FROM FRENCH (p. 87). 


PROVINCIAL SOCIETY, 


Birth, marriage, and death made up the whole of the history 
of our society, and these three events differed less there than 
elsewhere, Imagine to yourself what it was for an Italian lady 
like me, to be seated round a tea-table several hours in the day 
after dinner with the social circle of my stepmother, It was 
composed of seven women, the most solemn of the county, 
two of whom were ‘‘ young ladies” of fifty years, timid as at 
fifteen, but much less gay than at that age. One woman said 
to the other, ‘‘ My dear, do you think that the water is boil- 
ing enough to pour on the tea?” ‘My dear,” replied the 
other, ‘I think it would be too soon, for these gentlemen are 
not ready to come.” “ Will they remain long at the table to- 
day?” said the third; ‘‘what do you think about it, my 
dear?” ‘I do not know,” replied the fourth; ‘‘it seems to 
me that the Parliamentary election ought to take place next 
week, and it is possible that they may have remained to 
discuss it.” ‘‘ No,” said the fifth, “‘ I think rather that they 
are talking about that fox-hunt which interested them so 
much last week, and which is to begin again next Monday ; 
I think, however, that dinner will soon be finished.” ‘Ah, I 
can scarcely hope it,” said the sixth, sighing, and silence 
began again. I had been in convents in Italy; they appeared 
to me full of life, compared with this circle, and I did not 
know what we should come to, 

Every quarter of an hour there arose a voice which asked 
the most insipid questions, to obtain the coldest of answers, 
and the dulness dispersed for a moment, fell back again 
with a new weight on these ladies, whom one would have. Le- 
lieved to be unhappy, had not custom contracted in childhood 
taught them to bear everything. At last the gentlemen re- 
turned, and this moment, so long waited for, did not bring a 
great change over the frame of mind of the ladies. The men 
continued their conversation near the mantelpiece ; the ladies 
remained at the further end of the room, handed round cups 
of tea, and when the time for leaving arrived, they went away 
with their husbands, ready to begin again on the next day s 
life which only differed from that of the day before by the date 
of the almanack, and by the mark of the years, which at last 
left their traces on the faces of these ladies as if they had really 
lived during this time. 
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APPLIED MECHANICS—IV. 
[Continued from p. 90.) 
MECHANICAL ADVANTAGE OF A MACHINE — VE. 


LOCITY RATIO—TERM “MECHANICAL POWER” 

NOT USED~— SIMPLE MACHINES— THE SCREW- 

JACK + PULLEY BLOCKS, DIFFERENTIAL AND 

BIMPLE—HYDRAULIC PRESS— EXAMPLES. 
HAVING considered the subject of work, we are in 
a position to discuss what is known as the ‘‘me- 
chanical advantage” of various simple machines. 
By means of a machine we can modify the amount 
of an applied force. and it seems to be in connection 
with this fact that the term ‘“ mechanical advan- 
tage” has arisen. We may not, in fact we do not, 
on the whole derive any “advantage” from the 
point of view of energy by the use of a machine, 
for we never get as much energy from the machine 
as we give to it, but we may be able by the help of 
a machine to obtain a much greater force than 
that applied. 

It is in this sense that the term ‘“ mechanical 
advantage ” is employed. For instance, if a small 
force P balance a large load or force w through 
the intervention of a machine, the ratio of W to P 
is called the “mechanical advantage” of the ma- 
chine. The real mechanical advantage of any 
machine can only be obtained by experiment, and 
will depend on the condition of the machine as 
regards lubrication, as well as on the load. What 
is usually called the mechanical advantage of a 
machine is really its velocity ratio, which depends 
merely on the sizes of certain parts of the machine, 
and which is therefore always the same for the 
same machine. The study of velocity ratio is a 
geometrical one ; but if there were no friction, the 
velocity ratio of a machine would be its mechanical 
advantage. It is useful to know how to find the 
velocity ratio of a machine from the dimensions of 
certain parts, hence it may be well to spend a 
few minutes in the discussion of this point, on 
the supposition that friction does not exist. The 
way to find the veal mechanical advantage and 
efficiency will be fully described in the next 
lesson. 

In the older books on mechanics we are intro- 
duced to what are called the “mechanical powers.” 
These are the lever, the pulley, the wheel and 
axle, the inclined plane, the wedge, and the screw. 
The name “ mechanical power ” is not a happy one, 
for the term “power” is now used in a different 
and perfectly definite sense ; nor is there any reason 
why some of these simple machines or elements 
should be considered separately from some of the 
others. It may, however, be of interest to study the 
so-called mechanical advantage of some of the 
more important of them. First let us consider 
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w 


THE INCLINED PLANE. 
Let the weight w (Fig. 16) be started to move up 
the plane, and let p be the pull in the cord which 
just keeps up steadily the motion imparted to w. 
‘Then if Z is the length of the plane and 4 its ver- 
tical height, it is evident that when w rolls the 
i 

a 


[ " re 
i a ) y. > 


whole distance 7, P falls through the same distance, 
since the length 7 of cord passes over the pulley. 
Hence the work done by P in falling is px/, and 
the work done on Ww in raising it iswxh. From 
our law of work, if there is no fraction, 
Pxl= Wxh, 
or bad = é 
? Ph 

The mechanical advantage of the inclined plane is, 
then, the ratio of its length to its height. Thesame 
rule will be found to hold good if we look at the 
matter from the force point of view. Three forces act 
on the weight w, viz., the pull of the cord, 
gravity or pull of the earth, and the re- 
action or force of the plane against the “ 
weight. The triangle of forces for these ¥* 
three is shown in Fig. 17, and it is easy to \ 
see that it is similar to the triangle formed yg 17, 
by the outline of the plane itself, and that 
x is to y in proportion of 7 to h, or of W to P, which 
gives the same rule as before. 

We have assumed that the force P acts parallel to 
the slope of the plane ; if, however, it acts parallel 
to the base of the plane, then when W maves up the 
entire slope, P will only fall a distance equal t¢ the 
base of the plane, and in that case the mechanical 
advantage or ratio of w to P is the dase of the plane 
divided by its height. 

Eaperimental Illustration. — The student can 
readily arrange a simple piece of apparatus such as 
that shown in Fig. 16, and if he employs very well- 
oiled pulleys, he will probably obtain a result not 
very different from that just given. In order to 
get rid of friction as far as possible, the cord may 
be placed not parallel to the plane as shown in 
Fig. 18, and a very small motion of w only allowed. 
Then, if a magnified drawing of the two positions 
be made as in Fig. 19, the direction of the cord ig 
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not -perceptébly altered, and a6 is the amount of 
cord passed over towards P, whilst ko is the height 
through which the weight is raised. The result 





P xX ab = WwW x ke will be found to hold almost ex- 
actly, hence, when friction is eliminated, the law 
holds good. We give this because the method here 
adopted is very often made use of 
in studying machines, especially 
those in which motion alters the 
configuration of things. 

It should be noted that in all 
these cases the work done on w 
depends only on the vertical 
height through which it is raised, 
and it does not matter by what 
path the weight is taken from its first to its final 
position. 





Fig. 19. 


THE SCREW. 


The screw is really an inclined plane in which 
the force usually acts parallel to the base of the 
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base of the triangle at one end of the cylinder; the 
slope or hypothenuse of the triangle will form a 
spiral line or outline of a screw-thread. The pitch 
of a single-threaded screw is the distance from 
the centre of one thread to the centre of the next, 
this distance being measured parallel to the axis 
of the screw. A screw-jack is shown in Fig 20, 





Fig 20. 


arranged for an experiment. In practice, motion 
is given by means of a handle, but a disc is used 
here in order to keep the force P at a constant dis- 
tance from the axis. Suppose P to be just suffi- 
cient to raise W steadily, then when the screw gets 
one turn the load w is raised a distance equal to 
the pitch of the screw, whilst P falls a distance 
equal to the circumference of the circle which 
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Fig. 21 


plane. This can readily be seen by cutting out a 
piece of paper in the shape of a right-angled tri- 
angle and wrapping it round a cylinder, wi'h the 


passes through the centre of the cord on A. Hence, 
if there is no friction, 
P x circumference of A = W x pitch of the screw, 
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or, if p is applied by means of a handle as usual, 
then the mechanical advantage al is the ratio of 


the circumference described by the point at which 
P is applied, divided by the pitch of the screw. 

Fig. 21 shows some forms of the screw-jack as 
used for lifting weights. There are many forms of 
screw used in practical work. A screw may be 
single, double, or treble-threaded ; the thread may 
be triangular or square-shaped, a large or short 
piece of screw may be employed, and the nut may 
or may not be solid; and our rule will require modi- 
fication in some of these cases, Thus the propeller 
of a steamship is only a short bit of screw, and the 
nut is liqnid water. In this case there is a good 
deal of slipping, or in other words the screw does 
not advance as far as it would if the nut were solid. 
The following example will make this clear. 

Heample.—The pitch of a screw-propeller is 16 
feet, the speed of the propeller shaft 110 revolu- 
tions per minute, and the slip 12 per cent.; find 
the speed of the vessel in knots per hour, One 
knot or nautical mile is equal to 6,080 feet. 

If there were no slip, the vessel would advance 
16 feet for every turn of the propeller, and hence 
16 x 110 or 1760 feet per minute. 

Its real speed is 1760—12 per cent. of 1760. 

== 1760 —211°2, or 1548'8 feet per minute. 
== 1548°8 x 60, or 92,928 feet per hour. 


92.928 
= ney 15°3 knots per hour. 


PULLEY BLOCKS. 

In the arrangement of simple pulley blocks shown 
in Fig. 22, the lower block has three sheaves or 
pulleys with a groove in each for the cord or rope. 
The cord is fastened to the upper block, the sheaves 
of which may be called the fixed pulleys since they 
do not rise or fall as the load is raised or lowered, 
passes down over one of the lower pulleys, up over 
a fixed one, down over another lower one, up over 
a second fixed one, down over the third movable 
and up over the third fixed pulley, then has a 
smaller weight P attached to it. The lower block 
has the load w attached to it, in fact the load 
raised includes the weight of that block. There 
are, it will be seen, six parallel cords, each of which 
will be slackened one foot if we lift the lower block 
one foot, and hence six feet of cord passes over 
towards P, which therefore falls six times as fast 
as W rises. In fact, the mechanical advantage, 
neglecting friction, of an arrangement of this kind 
is tevice the number of movable pulleys, in this case 
it is six. 

DIFFERENTIAL PULLEY BLOOK. 

In the last apparatus the sheaves or pulleys in 

each block are of the same diameter. In the differ- 
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ential pulley block this is 
not the case, hence the 
mechanical advantage 
cannot be found by the 
rule given above. The 
apparatus is shown in Fig. 
23, The top block, which 
is shown separately in 
Fig. 24, has one sheave or 
pulley only, but with two 
grooves cut in it, the dia- 
meters of these grooves 
being different. Thus in 
Fig. 23 the groove C is a 
little smaller in diameter 
than the groove B. Hence, 
when the chain, which is 
endless, is pulled down 
at A, so as to give one 
turn to the top pulley, it is 
pulled up a distance equal 
to the circumference of 
B, and at the same time 
is let down a distance equal to the circumference 
of oc, On the whole, therefore, one would be in- 

clined to say that the weight 

is raised a distance equal to 

the difference of these two 

circumferences. But this is 

not the case, though given in 

many books, for we have to 
C consider the effect of the 





Fig. 22. 








Fig. 28. 


Fig. 24. 
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lower or pulley #, which is shown by itself 
in Fig. 25, A little consideration will show that 
df the point pis raised one foot the centre of the 
pulley, or the weight w, 
will only be raised half a 
foot. We may imagine 
the point D raised a 





Fig, 25. 


certain distance relative to the point E (Fig. 23), 
the weight then will only be raised half that 
distance. When the top pulley gets a complete 
turn, the force at A acts through a distance equal 
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to the circumference of B, whilst at the same 
time the weight w is raised a distance equal to 
half the difference of the circumferences of 8B 
and C. ‘ 

From our law of work, if there is no friction, 


Force A x circumference or diameter of B = W x § differ. 
ence of circumferences or diameters of B and C, 





Fig 27. 


or the mechanical advantage is the multiplier of 
A divided by the multiplier of w. 
A similar rule holds for the 


DIFFERENTIAL OR CHINESE WINDLASS, 
shown in Fig. 26, but in that case the applied force 
A or P, multiplied by the circumference or diameter 
of the circle described by each handle, is equal to 
the load w multiplied by half the difference of the 
circumferences or diameters of the two parts of 
the axle. : 

THE HYDRAULIC PRESS. 

This is the only other simple machine whose 
mechanical advantage we will at present consider. 
It was invented—or rather perfected so as to be 
practically successful—by Bramah, abont the year 
1796. Its action will best be understood from the 
diagrammatic sketch in Fig. 27. In this machine 
water is used to transmit the force, and there is, 
therefore, much less friction than in machines 
where solid parts rub together, the reai mechanical 
advantage not being very different from that which 
we will now find. Referring to Fig. 27, the machine 


156 


consists of a press B and a pump C, connected by 
a pipe Pp. Water is supposed to fill the space D 
around’ and under the ram A of the press, the 
space © under and arbund the pump plunger 4, as 
well as the pipe Pp. Suppose that water is incom- 
pressible—it is very nearly so, being diminished in 
volume only about gg¢gcth for an increase of 
pressure of one atmosphere—or imagine that it has 
already been compressed as much as it will be: then 
if we cause one foot of the plunger @ to enter the 
water-filled cavity E, the water which is displaced 
must find room for itself somewhere; and if nothing 
yields or breaks, the only way in which it can do 
this is by pyshing up the ram A of the press. 
Suppose the area of the cross-section of the ram A 
to be 100 square inches, and that of the cross- 


4 
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Fig. 28. 


section of the pump plunger a one square inch, 
then if 100 inches of length of @ are pushed into 
the pump, 100 cubic inches of water are displaced, 
and will find room by pushing the ram A up one 
inch. Thus we see that the movement of the 
pump plunger and ram are inversely as the areas of 
their cross-sections, The mechanical advantage of 
the hydraulic press, and of all hydraulic machines 
of similar construction, is found by dividing the 
area of the ram by that of the pump plunger. The 
mechanical advantage of the handle by which the 
pump is worked will be multiplied on this to give 
the whole mechanical advantage of the arrange- 
ment. The outside appearance of the press, as used 
in warehouses for pressing bales of yarn, cotton, 
etc., is shown in Fig. 28, where ¢ is the press, / its 
ram, @ the pump, 3d its plunger, worked by the 
handle c, and d@ is the pipe connecting pump and 
press. Another very useful machine of the same 
kind, the hydraulic jack, is shown in Fig. 29. Re- 
ferring to the sectional drawing, f is the pump 
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plunger worked by the handle gy. This piunger takes 
water from the reservoir a and forces it into the 
cistern c above the ram d, thus causing the outer 
casing e of the jack to rise, lifting a load which 
may be resting on it. The mechanical advantage of 





Fig. 29. 


this useful contrivance is found in the way already 
indicated. As the ram and plunger are made to differ 
more and more, the mechanical advantage of these 
machines is greater and greater; but it must be 
remembered that their relative motion also differs 
more and more, so that if we construct a hydraulic 
jack to lift a very great load, it will do so very 
slomly, This fact in regard to machines was put 
in the older books in the shape of the rule, * what 
is gained in power is lost in speed.” 

We shall not at present consider any more of these 
simple machines, but shall conclude this lesson by 
a few practical examples explanatory of the rules 
arrived at in the lesson. 


NUMERICAL EXAMPLES. 

1. A plane rises 1 in 20. Find the pull, in the 
direction of the plane, necessary to move a load of 
1 ton, friction being neglected. Answer, 112 Ib. 

2. The pitch of a screw-jack is # inch, the 
distance from the axis of the screw to the point of 
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the handle pt which the moving force is applied 
is 26 inches. Find the hypothetical mechanical 
advantage. Answer, 326°7. 
3. The diameter of the larger sheave of a differ- 
ential pulley block is 9 inches, that of the smaller 
sheave 8°8 inches. Find the mechanical advantage 
on the assumption that there is no friction. 
Answer, 90. 
4, The pitch of the screw propeller of a steamship 
is 20 feet, its velocity 80 revolutions per minute, and 
the slip 10 per cent. Find the speed of the vessel 
in knots per hour, Answer, 14:2. 
5. In a hydraulic press the diameter of the ram 
is 11 inches, and that of the pump plunger # inch. 
If the mechanical advantage of the handle of the 
pump is 10, find the total mechanical advantage. 
Answer, 2151°1. 
6. Find the mechanical advantage, neglecting 
friction, of a Chinese windlass, the radius of the 
handle being 18 inches, and the diameters of the 
two parts of the axle 9 and 84 inches respectively. 
Answer, 144. 
7. In the last example what would have been the 
mechanical] advantage if the axle had been uniform 
and of 8 inches diameter. Answer, 43. 


ALGEBRA.—XYV. 

[Continued from p, 94.) 
ARITHMETICAL PROPORTION AND PROGRESSION. 
266. If four quantities are in arithmetical pro- 
portion, the sum of the extremes is equal to the sum 

of the means. 
Thus, if a@:0::A:m, then 

For by supposition, 

And transposing —b and —m, @-+ m 


aAtmabot+h. 
a—b=h—m., 
=b+h. 


So, in the proportion, 12:10::11:9, we have 
12+9=10+11. 

Again, if three quantities are in arithmetical pro- 
portion, the sum of the extremes is equal to double 
the mean. 

If a@:b::6:¢, then, 

And transposing — 6 and —c, 


a—~bmab—e. 
a+cz 2b. 


267. Quantities which increase by a common 


difference, as 2, 4, 6, 8, 10, etc., or decrease by a - 


common difference, as 15, 12, 9, 6, 3, etc., are in 
continued arithmetical proportion. 

Such a series is also called an arithmetical pro- 
gression ; and sometimes progression by difference, 
or equidifferent series. 

When the quantities increase, they form what is 
called an ascending series, as 3, 5, 7, 9, 11, etc. 

When they decrease, they form a descending 
series, as 11, 9, 7, 5, 3, etc. 
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The natural numbers, 1, 2, 3, 4, 5, 6, etc., are in 
arithmetical progression ascending. : 

From the definition it is evident that, in an 
ascending series, each succeeding term is found by 
adding the common difference to the preceding 
term. 

If the first term is 3, and the common difference 2, 
The series is 3, 5, 7, 9, 11, 13, etc. 
If the first term is a, and the common difference d, 

Then a +d is the second term, a+d+d=a+2d 

the third, a + 24 + d=a + 3d the fourth, 
a+ 3d+d—=a + 4d the fifth, etc. 
lst. 2nd. 8rd, 4th. 
And the series is a, a+d, a+2d, a+34d, Poe etc. 

If the first term and the common difference are 
the same, the series becomes more simple. Thus, 
if @ is the first term, and also the common differ- 
ence, and 2 the number of terms, 

Then a + a= 2a is the second term, 
2a + a= 3a the third, etc. 
And the series is. a, 2a,3a,4a . . . . 1. OQ. 

In a descending series, each succeeding term is 
found by subtracting the common difference from 
the preceding term. 

If a is the first term, and @d the common differ- 
ence, the series is 


Ist. 2nd. 8rd. 
a,a—d,a— 2a, Peer Pee etc. 


In this manner we may obtain any term by con- 
tinued addition or subtraction. But in a long 
series this process would become tedious. There is 
a method much more expeditious. By attending to 
the series, 

lst. 2nd. 5th. 

a,a+d, Pees at 3d, a+ 4d, etc., 
it will be seen that the number of times @ is added 
to a is one less than the number of the term. Thus, 
The second termisa+ d,i.e.,a added to once d; 
Thethird ,, isa+2d, ,, a , totwiced; 
The fourth ,, isa+3d, , a ,, tothriced, etc. 

So if the series be continued, 


The 50th term will be a+ 49d. 
The 100th term _s,, @ + 99d. 
If the series be descending, the 100th term will 
be a — 99d. 
In the last term, the number of times @ is added 
to a is one less than the number of all the terms. 
If, then, d= the common difference, @ = the 
first term, z= the last, #==the number of terms, 
we shall have in all cases, 
z=a+(n—1) xd; that is, 
1. To find the Jast term of an ascending series. 
Add to the first term the product of the common 
difference into the number of terms minus one, and 
the sum will be the last term. 
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2. To find the last term of a descending series. 

From the first term subtract the product of the 
common difference into the number af terms minus 
one, and the remainder will be the laat term. 

N.B.—Any other term may be found in the same 
way. For the series may be made to stop at any 
term, and that may be considered, for the time, as 
the last. 

Thus, the mth term = a + (m— 1) x d. 


EXAMPLES. 

(1) If the first term of an ascending series is 7, 
the common difference 3, and the number of terms 
9, what is the last term? Ans. s=a+(n—1)d 
=7+(9—1)x 3=81. 

(2) If the first term of a descending series is 60, 
the common difference 5, and the number of terms 
12, what is the last term? Ans. 2 =a—(n—1)d 
=60—(12—1) x 5=5. 

(3) If the first term of an ascending series be 9, 
and the common difference 4, what will the 5th 
term be? Ans. 2=a4+(m—1)d=9+(6—1) 
x 4== 25. 

268. There is one other inquiry to be made con- 
cerning a series in arithmetical progression. It is 
often necessary to find the swm of all the terms. 
This is called the summation of the series. The 
most obvious mode of obtaining the amount of the 
terms is to add them together. But the nature of 
progression will furnish us with a more expeditious 
method. 

Let us take, for instance, the series 3, 5, 7, 9,11, 
and also the same inverted, 11, 9, 7, 5, 38. 


The sums of the terms will be, 14, 14, 14, 14, 14. 
Take ee a a+d, a+2d, a+3d, a+4d, 


the series 
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Mil be, ¢ 2¢-+4d,2a-+4d,2a44d, 2a-+4d,2a+4d. 


Hence it will be perceived that the sum of all 
the terms in the double series is equal to the sum 
of the extremes repeated as many times as there 
are terms. Thus, 

The sum of 14, 14, ]4, 14, and 14— 14 x 5. 

And the sum of the terms in the other double 
series is (2a + 4d) x 5. 

But this is twice the sum of the terms in the 
single series. If, then, we put 

a == the first term, m = the number of terms, 

2 == the last, 8 = the sum of the terms. 
a+? 
2 

3. To find the swm of all the terms in an arith- 
metical progression. 

Multiply half the sum of the extremes into the 


we shall have this equation, s = x 2. Hence— 
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number of terms, and the product will he the sum of 
the given series. 

EXAMPLE.—What is the sum of the natural 
series of numbers, 1, 2, 3, 4, 5, etc., up to 1000? 





Ans, ¢ 2h? x yt ti , 1000 == 00800. 
The two fornmtula— 
a+z 
2oma+(n— 1)d, and = —5— xX N, 


contain five different quantities: viz., a, the jirst 
term; d, the common difference; n, the number of 
terms ; 2, the last term; ands, the sum of all the 
terms. 

269. From these two formule others may be 
deduced, by which, if any three of the fire quantities 
are given, the remaining two may easily be found. 
The most useful of these formule are the follow- 
ing :— 

By the first formula, 

1. Zhe last term, z==a+(2—1) 4d; in which a, 

m, and d are given. = 
Transposing (7 — 1) d, 

2. The first term,amz+(n—1)d; 2,2, and d 
being given. 

Transposing a in the first, and dividing by » —1, 


2 


—a 
3. The common difference, ad = nye and 2 


1 
being given. 
Transposing and dividing, 
t—a 
a 





4. The number of terms, n = +1; a, 2%, and 


d being given, 
By the second formula, 


5. The sum of the terms, s = “+ — 


+ 





9 xX; a, 2%, and 


nm being given. 
Or, by substituting for z its value, 
__ 2a+(—1)d 


5} x 2; in which a, 2, and d 


8 


are given, 
Reducing the preceding equation, 
2s — dn? + dn 
2n 


@ 





6. The first term,a= ; 8, d,and2 


being given. 
28 — 2an 
7. The common difference, d= Wa Fam and 
m being given. 
8. The number of terms— 
/ (2a — dy + 8d ~ 2a +d, 
c= 
2d 
a, d, and s being given. : 
A variety of other formulz may be deduced from 
the equations already given, the investigation of 
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which will afford the student a pleasing and pro- 
fitable exercise. 

By the third formula, for example, may be found 
any number of arithmetical means between two 
given numbers, For the whole number of terms 

_ consists of the two eatremes and all the intermediate 
terms, If, then, m= number of means, m + 2—=1, 
the whole number of terms. Substituting m + 2 for 
m in the third equation, we have— 


The common difference, d = ———°, in which a, 
m+ 


z, and m are given. 
EXAMPLE.—Find 6 arithmetical means between 


land 43. Heren=—=8; a1; 2= 43; eee 


n—1 
43—1 : ae 
= woe = 6, common difference; .'. the series is 


1, 7, 18, 19, 25, 31, 37, and 43. 

It is obvious, from the mode in which we ob- 
tain an expression for the sum of an arithmetical 
series, that the sum of the extremes is equal to the 
sum of any other two terms equally distant from the 
extremes, Thus, in the series, 3, 5, 7, 9, 11, the sum 
of the first and last terms, of the first but one and 
the last but one, etc., is the same in each case, viz., 
14, The same is true of every series. 


EXERCISE 68. 


1. If the first term of an increasing arithmetical series is 8, 
the common difference 2, and the number of terma 20, what is 
the sum of the series? 

2. If 100 stoner are placed in a straight line, at the distance 
of a yard from each other, how far must a person travel to 
bring them one by one to a box placed at the distance of a yard 
from the first stone ? 

8, What is the sum of 150 terms of the scries 

ee ee 
3’ 3’ ’ 3° 3’ ’ 3) 

4, If the sum of an arithmetical series is 1455, the least term 
5, and the number of terms 30, what is the common difference ? 

5. If the suin of an arithmetical series is 567, the first tern 
7, and the common difference 2, what is the number of terms ? 

6. What is the sum of 82 terms of the series 

1, 14, 2, 23, 8, ete. ? 

7. A gentleman bought 47 books, and gave 10 shillings for 
the first, 80 shillings for the second, 50 shillings for the third, 
ete. What did he give for the whole? 

8. A person put into a charity-box a shilling the firat day of 
the year, two shillings the second day, three shillings the third 
day, etc., to the end of the year. What was the whole sum for 
365 days? 

9. How many strokes does a common clock strike in 24 
hours ? 

10. The clocks of Venice go on to 24 o'clock ; how many 
strokes do they strike in a day ? 

11. Required the sum of the odd numbers 1, 8, 5, 7, 9, etc., 
continued to 100 terms; and also to 7 terms. 

12. Required the 865th term of the series of even numbers 
2, 4, 6, 8, 10, 12, etc, ; and also the nth term. 

18. The first term of a series is 4, the common difference 8, 
and the number of terms 100. What is the last term, and also 
the nth term ? 


1 etc. ? 


it9 


14, A man puts £1 out to interest at 6 per cent.; what will 
be the amount in 40 years at simple interest ? 

15. The extremes of an arithmetical series are 2 and 20, anit 
the number of terms is 10. What is the common difference ? 

16. The extremes of an arithmetical series are 8 and 39, and 
the common difference 2. What ia the number of terms ? 

17, Find 5 means between 6 and 48, 

18. Find 6 means between 8 and 36, 

270. Problems of various kinds in arithmetical 
progression may be solved by stating the con- 
ditions algebraically, and then reducing the equa- 
tions. Thus :— 

EXAMPLE.—Find four numbers in arithmetical 
progression whose sum shall be 56, and the sum of 
their squares 864. 

Let 2 =the second of the four numbers, 

And y = their common difference. 

The series will be 7 —y, v7, 2 +y and w + 2y, 

By the conditions, (@—y)+2+(e@+y)+(@+2y) 
= 56. 

And (a@ — y)? + @? + (7 + y)? + (a + 2y)? = 864. 

That is, 4a + 2y = 56. 

And 4x7 + 4ay + 6y? = 864. 

Reducing these equations, we have a = 12, and 
y =A. 

The numbers required, therefore, are 8, 12, 16, 
and 20, 

EXAMPLE.—A certain number consists of three 
digits, which are in arithmetical progression, and 
the number divided by the sum of its digits is equal 
to 26; but if 198 be added to it, the digits will be 
inverted. What is the number? 

Let the digits be equal to 7—y, w, and w+ y, 
respectively. Then the number = 100 (# —y) + 
102 + (@ + y) = llla — 99y, etc. This example 
will give the result = 234. 


EXERCISE 69. 


1. The sum of three numbers in arithmetical progression is 
9, and the sum of their cubes is 158, What are the numbers ? 

2. The sum of three numbers in arithmetical progression is 
15, and the sum of the squares of the two extremes is 58. 
What are the numbers? 

8 The sum of the squares of the extremes of four numbers 
in arithmetical progression is 200, and the sum of the equares 
of the means is 186. What are the numbers? 

4. There are four numbers in arithmetical progression; the 
sum of the squares of the first two is 34, and the sum of the 
squares of the last two 130. What are the nuinbers? 

5. There are four numbers in arithmetical progression whose 
sum is 28, and their continued product is 585. What are the 
numbers ? 


GEOMETRICAL PROPORTION AND PROGRESSION. 


271. If four quantities are in geometrical prapor- 
tion, the product of the extremes is equal to the 
product of the means. Thus, 


12:8::15:10; therefore 12x10=-8x15, Hence, 
Any factor may be transferred from one of the 
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means to the other, or from one extreme to the 
other, without affecting the proportion. 

Thus, if a@:mb::a:y, thena:b::mz:y; for the 
product of the means in both cases is the same. 

So, if na:b::a:y, thena:b:: a: ny. 

On the other hand, if the product of two quan- 
tities is equal to the product of two others, the 
four quantities will form a proportion, if they are 
so arranged that those on one side of the equation 
shall constitute the means, and those on the other 
side the extremes. Thus, since 6 x 12=8 x 9, 
then, 6:8::9:12. 

Corollary.—The same must be true of any factors 
which form the two sides of an equation. Thus, if 


(a+b) xo=(d-m)xy, then a+b:d-m::y:e. 


If three quantities are proportional], the product 
of the extremes is equal to the sguare of the mean. 
For this mean proportional is, at the same time, 
the consequent of the first couplet, and the ante- 
cedent of the last. It is, therefore, to be multiplied 
into itself; that is, it is to be squared. 

Thus, 4:6::6:9; therefore, 4 x 9—=6 x 6. 

If a:6::b:c, then multiplying extremes and 
means, ac — b?, 

Hence, a mean proportional between two quan- 
tities may be found by ewtracting the square root of 
their product. 

If a:@::@:¢, then a = ae, and r=Vace. 

In a proportion, either extreme is equal to the 
product of the means, divided by the other extreme ; 
and either of the means is equal to the product of 
the extremes, divided by the other mean. 


1. If a@:0::c¢: 4a, then ad = be. 

2. Dividing by d, a= be +d, 
3. Dividing the first by c, b—ad+e. 
4, Dividing it by 4, e=ad-~ b, 
5. Dividing it by a, d= be + a, 


That is, the fourth term is equal td the product 
of the second and third divided by the first. 

N.B.—On this principle is founded the rule of 
simple proportion in arithmetic, commonly called 
the “ Rule of Three.” Three numbers are given to 
find a fourth, which is obtained by multiplying 
together the second and third, and dividing by the 
first. 

The propositions respecting the products of the 
means and of the extremes, furnish a very simple 
and convenient criterion for determining whether 
any four quantities are proportional, We have 
only to multiply the means together, and also the 
extremes. If the products are equal, the quantities 
are proportional. If the products are not equal, the 
quantities are not proportional. 

It is evident that the terms of a proportion may 
undergo any change which will not destroy the 
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equality of the ratios, or which will leave the pro- 
duct of the means equal to the product of the 
emtremes. These changes are numerous, but they 
may be reduced to a few general principles. 


272. CaAsE I.—CHANGES IN THE ORDER OF 
THE TERMS. 

If four quantities are proportional, the order of 
the means, or of the extremes, or of the terms of both 
couplets, may be inverted without destroying the 
proportion. 

Thus, if @:b::¢:d, and 12:8::6: 4, then, 

1. Inverting aa a:e::b:ad |! the lst is to the 3rd 

means,* 12:6::8:4) asthe 2nd tothe 4th. 

2. Inverting the { d:b::0:a@ the 4th is to the 2nd 
4:8::6:12 


extremes, as the 3rd to the 1st. 
3. Inverting the bi@od ol the ondaatothe lat 
terms ofeach). 10..4-6 | az the 4th tothe 3rd 
couplet,t mee Shee an 


4. We may change the order of the two couplets. 

Cor.—The order of the whole proportion may be 
inverted. 

N.B. If the terms of only one of the couplets are 
inverted, the proportion becomes reciprocal or 
inverse, 

If a:b::0e:d, then a is to 8, reciprocally or in- 
versely, as d to ¢. 


273. CASE II.—MULTIPLYING OR DIVIDING BY 
THE SAME QUANTITY. 

If four quantities are proportional, ¢wo analogous 
or two homologous terms may be multiplied or divided 
by the same quantity without destroying the pro- 
portion. Thus, 

If a:b::c: 4d, then, if analogous terms are multi- 
plied or divided, the ratios will not be altered. 

1. ma:mb::c:d, 2. a@:6::me: md. 
BP ged: ee es 
mm mm 

If homologous terms be multiplied or divided, both 
ratios will be equally increased or diminished. 

5, ma:b::mo:d, 6. a:mb::0: md, 
Tbs: od, eT Eee ol 
m ™m m % 

Cor.—All the terms may be multiplied or divided 
by the same quantity. Thus, ma:mb::me: md, or 
ab. c.da 
m . m eos m e m 

274. Case III.—COMPARING ONE PROPORTION 
WITH ANOTHER, 

Lf two rativs are respectively equal to a third. 
they are equal to each other, (Euclid V., Def. 11.) 

This is nothing more than an application of the 


* This is called alternation. (Euclid V., Def. 16.) 
t This is technically called inversion. 
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« axiom, that things which are equal to the same are 
equal to one another. 


And oodeimin}thena:b::0:d,ora:e::b:d 
2. If a:b::m:in 

And eee ncc nig} thena:b::¢:d,ora:¢::b:d. 
Cor.—lf a:b: 


7m 3 thena:b>c:d. (Euclid V., 
m:in>ec:d Def. 13.) 


For if the ratio of m:n is greater than that of 
e:@, it is manifest that the ratio of a:b, which is 
equal to that of m:n,is also greater than that of 
o:d, 

N.B. In these instances, the terms which are 
alike in the two proportions are the first two and 
the last two, and the resulting proportion is 
uniformly direct. But this arrangement is not 
essential, The order of the terms may be changed 
in various ways without affecting the equality of 
the ratios. 

The proposition to which these instances of 
equality belong is usually cited by the words, ‘ ex 
@equo,” or “ex equali.” (Euclid V., Def. 23.) 

Any number of proportions may be compared in 
the same manner, if the first two or the last two 
terms in each preceding proportion are the same 
with the first two or the last two in the following 
one, 

Thus, ifa@:b::¢: 
And c:d:th: 
And Asdiim: 
And m:n::viy 

That is, the first two terms of the first proportion 
have the same ratio as the last two terms of the 
last proportion. For it is manifest that the ratio 
of all the couplets is the same. 

But if the two means or the two extremes in one 
proportion be the same with the means or the ex- 
tremes in another, the four remaining terms will be 
reciprocally proportional, 


sve 


then a:b::a:y,. 


If ee) ae ae . 
Ande:m::n:d then a@:e::3: F ae c::@:b, 
te on™ t therefore ab = cd,anda:c::d:6, 
And ¢d = mn 


In this example, the two means in one proportion 
are like those in the other. But the principle will 
be the same if the extremes are alike, or if the ex- 
tremes in one proportion are like the means in the 
other, 

If m:ia::db:n 
And m:c::d:n 
Orifa:m::n:b 
And m:c::d:n 

The proposition in Geometry which applies to 
this case is usually cited by the words, “ex equo 
perturbata.” (Euclid V., Def. 23.) 
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then @:e::d:6, 


\ then @:e::d:0. 


KEY TO EXEROISES. 


EXERCISE 66, 

1, 18 and 6. 22. 18 and 2. 

2, £160 and £40. 23. } and 

3. 2 and 4, 24. Band 20. 

4. 40 and 16. 25. 7 at first. 

5. 15 pieces at 45 crowns. 26. 16. 

6. A 9 miles and B 6 miles. rs 24 by 18. 

7. land 7. 28. Mg and 8. 

8. A relieved 60; B, 26. A 29. 8 

gave £18; B, £18. 80, 7 rods. 

9. 7 and 8, 81. 10 by 15. 
10. 7 persons. 82. ri 
11. 75 yards at 16s. 88. 14 by 10. 
12. £9 128. and £5 8s. 84. 9 feet = width ; plot, i 2 By 
13. 18 yards of the finer, 20 64; area = 3,888 8¢ 


of the coarser, and the 85. 118 and 177. 
prices were 20s. aid 16s. 86. 8 inches. 
14. 36 gals. of Teneriffe wine 87. 4 miles per hour. 
at 18s. per gallon. 88. £30. 
15, 16. 89. 45°100040088 feet. 
16. 12 gallons and 17 gallons, 40. A, 18 days-at 9 miles; B, 
at 2s. per gallon. 13 days at 10 miles. 


17. 6 41. A £1,200, and B £800. 

18, 18 42. 27 yards at 12s. 

19. 14 and 10. 43. 10 gallons. 

20. 20 and 40. 44. Pepper, 108 per Ib. ; 


21. 121 and 25. ginger, 5s. 


EXERCISE 67. 


. The ratio of 44:35 is the 6. 2° — y2; bh. 
greater ; for tT = aft, and 7. 10a* + 34a + 28: Qat + Ox 


red 


11:9='y or 34% — 18 is a ratio of greater 
2. 2a+ 7: fa. inequality. 
8.055 &. Ratio of equality, or 1. 
4. 126. 9. 3024 : 3240 or 14. 15 
5. 42axr + Ga : 105by — 700. 10. 2123; 21y3 or x3 - 8, 


Italian. 


Ala 
Alla 
Ara 
Arra 
Cane 
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(Continued from p. 101.) 


PRONUNCIATION OF DOUBLE CONSONANTS. 
As the proper vibrated sound of double conson- 
ants can only be acquired by much steady prac- 
tice, we have to request our pupil readers frequently 
to read aloud the following table :— 


Pronounced, 


ah-lah 
ahl-lah 
ah-rah 
ahr-rah 
kah-nai 
kéhn-nai 
kah-ro 
kahr-ro 
kah-sa 
kahs-sa 
fah-to 
faht-to 
feed-ko 
feedk-ko 
fod-mo 
foom-mo 
g6-tah 
got-tah 
mo0o-lo 
moél]-lo 
tré-po 
tea 
pai-na 
pén-nah 
sai-tah 
sét-tah 
ré-80 


English, 
Wing. 
To the (fem.). 
Altur. 
Farnest-money. 


0g. 
Canes, reeds, tubes. 
Dear. 
Car, cart, waggon. 
House. 
Chest, box. 
Fate. 
Done, made, fact, deed. 
Hoarse, weak. 
Flake. 
Sinoke. 
We were. 
Cheek, side, 
Gout. 
Mule. 
coda (@ fish). 


Trope. 
Too much. 

Pain, punishmen 
Pen 


Silk. 
Sect. 
Gnawed. 


* One of the exceptional words where the s must be pro- 
nounced with a sharp hissing sound, though it is placed 
between two vowels. 


\ 


Italian, 


Rossy 
eco 
Secco 
Seno 
Senno 
Sera 
Serru 
Sele 
Settle 
Sono 
NOUN 
Base 
Jiasse 
Afese 
Messe 
osu 
Nossa 
Steso 
Slesso 
Abate 
al battc 
Jiseto 
Insetto 
Lnvito 
dnvilto 
wicceso 
wlLCCes80 
Contesu 
Contesou 
alcere 
wAcerre 
alnelo 
Anello 
Daco 
Bacco 
Beco 
Jiecco 
Cacio 
Claccio 
Capello 
Cappello 
Dana 
Damn 
Ebe 


Ehbe 
Fave 
Facce 
Kavi 
Favvi 
Mira 
Mirra 
Tenero 

J enero 
Vendet 
Femdetle 
aAceto 
-lceetta 
slecoppo 
wleori 
alecorré 


Adito 
Addttauto 
Afato 
Affatto 
lato 
Allatto 
Aletto 


willetto 
wineto 
alnnetto 
alnulare 
Annellare 
Asilo 
wtasillo 
aAtene 
Atlenne 
Cometu 
Coumetta 
Faceta 
Faccetta 
Roseto 
Rosssto 


Pronounced. 


TOS-#O 
sai-ko 
sek-ko 
sAI-nY 
sche-no 
sii-rah 
sér-ral 
sai-tai 
sét-tai 
80-no 
s6n-no 
bah-zai 
bahs-sai 
nai-zai 
meés-sai 
ro-zah 
1ros-sali 
stai-zo 
steés-so 
ah-bah-tai 
ahb-balit-tai 
in-sé@-to 
in-sét-to 
in-vée-to 
in-vit-to 
aht-tehai-zo 
aht-tches 8% 
kon-tai-zah 
kon-tes-sah 
ah-tehai-rah 
ah-tehér-rah 
ah-né-lo 
ah-neél-lo 
bah-ko 
bakh-ko 
bé-ko 
bék-ko 
kah-tcho 
kaht-teho 
kah-pél-lo 
kahyp-pel-lo 
dah-mah 
dahm-mah 
é-bai 


éb-bai 
fah-tehai 
faht-tchai 
fah-vee 
fahy-vee 
inee-rah 
mnir-rah 
té-nai-ro 
ten-nai-ro 
ven-dai-tal 
ven-dét-tai 
ah-tchai-to 
aht-tchet-to 
abk-kop-pee 
ah-ko-ree 
ahk-kor-ree 


4h-deec-to 
ahd-dee-tih-to 
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English. 
Red. 
With himsclf, 
Dryuess, ary. 
Bosom. 
Good sense, intelligence 
Hy eaing: 
Defile, hothouse. 
Thirst. 
Seven. 
I am. 
Sleep. 
Foundations. 
Low, Vile, base. 
Month, 
Harvest. 
Rose. 
Red (fem.). 
Extended. 
The same. 
Abbot. 
He batters down,he abates. 
I cover with silk, graft. 
Insect. 
luvitation. 
Invincible. 
Inflained, kindled. 
Admittance, access. 
Dispute, contest. 
Countess. 
Maple. 
Acerra, a town in Noeples, 
1 pant, panting, 
Ring. 
Worm, silkworin, 
Bacchus. 
Dominicus. 
Beak. 
Cheese, 
1 chase, expel. 
Hur. 
Hat. 
Lady of rank. 
Doe, 
Hebe; he 
blunt. 
He had. 
Torch. 
Faces (pl.). 
Honeycomb. 
He does or makes there. 
He looks. 
Myrrh. 
Tender. 
They held, 
You sell. 
Acts of vengeance, 
Vinegar. 
I accept. 
Thou knockest down. 
Scab, scald. 
Thou runnest after, ae por- 
suest 
Admittance, access. 
Indicated, shown. 


BroWs We h, 


ah-fah-to Withered, thin 
ahf-faht-to Entirely, quite. 
ah-lAh-to Winged, bird. 
ahl-laht-to I suckle, 
ah-léet-to Akecto, one of the three 
Furies. 
ahl-lét-to I allure. 
ah-né to Dill (an herb). 
ahn-nét-te T annex. 
th-noo-lah-rai = Ring-tinger. 
ahn-nool-lah-rai To abolish, annul. 
ah-zéo-lo Asylum. 
aha-sil-lo Horse-fly. 
ah-té-nai Athens. 
aht-ten-nai He kept his word. 
ko-mai-tah Comet. 


kom-met-tah 
fah-tché-tah 
faht-tchét-tah 
ro-zéi-to 
ros-s¢t-to 


He nay comniit (a crime), 
Facetious, droll (fem.). 
Facet (on ‘cut stones). 
Rose-garden, bed of roses. 
Reddigh. 


THE ACCENTS. ‘ 
1. THE GRAVE ACCENT. 


Strictly speaking, there is only one Italian accent, 
which is the grave accent, marked with a stroke 
from the left to the right, thus (). Its use is not 
left to the discretion of the writer, but is regulated 
by invariable rules; its omission is therefore an 
infraction of grammatical laws. A characteristic 
of this accent is, that only final letters of Italian 
words can be marked with it. It is placed— 

Ist. On the last vowel of those words of more 
than one syllable, the pronunciation of which re- 
quires a very emphatic stress to be laid on that 
vowel: as, for example, pieta (peeai-tih), piety, 
pity ; Bonta (bon-téh), goodness ; liberta (lee-berr- 
tuh), liberty ; carita (kah-ree-tah), charity; virtu 
(virr-to6), virtue ; cost* (ko-seé), thus. 

2nd. On some monosyllables, where, to avoid 
ambiguity and confusion, the grave accent is used 
as a means of indicating the difference of signi- 
fication. Tor example :-— 


Without the Grave Accent. 

A (ah), to (preposition). 

Che (kai), who, which, what, 
that (conjunction). 


Da (dah), from, by. 

Di (dee), of. 

ae Coes day. 

£ E (ai) ), and, 

Fe (fai), faith (for fede). Fe (fai), he did (for fece). 

Gia (jah), already, indeed. Gia (jee-ah), he went (for giva). 
La (lah), li (lee), (there). La (lah), li (lee), articles ana 


With the Grave Accent. 
A (ah), has (for ha), 

Che (kai), to the end that, 
or in order that ; for (con- 
junction). 

Da (dah), gives, give, 

Di (dee), day, 

Die Are he gave (for diede). 


pronouns. 
Ne (né), nor. Ne (nai), @ pronoun. 
ry) (6), I have (for ho). Q (9), or, 


fe (peed), foot (for piede). Pie (pee-ai), pious. 
Se (sai), &@ pronoun, Se (sai), if. 
Si (see), yes, so. Si (see), & pronoun, 


3rd. It is placed on those monosyllables which 
have more than one vowel as termination, to indicate 
the necessity of pronouncing them as monosyllables ; 
us, for ex ample : cid (tchdé), that, what ; wd (pood), 
he can; piu (peeod), more ; git (joo), below ; gw: 
(kwee), here: ; si¢ (secé), he is seated (for siede). 

When any monosyllable, written with the grave 
accent or unaccented, or when any word of more 
syllables than one, having the grave accent yon its 
final vowel, is joined to another word so as to make 
a compound with it, the initial consonant of the 
latter word (unless an s with another consonant to 
follow) must be strongly vibrated in pronunciation, 
and therefore dowbled in writing, and the grave 
accent of the first word taken off. For example :— 

I (@), is, and vi (vee), there = evvi (év-vee), there is. 

Pit (pecod), more, and toste (t0-sto), soon = piuttosto (peeovt- 
1o-sto), sooner, rather. 


Gid (jah), indeed, and mat (mahee), never = giammai (Jalim- 
indhes), never. 


* This is another of those exceptional words where the « 
inust be pronounced with a sharp hissing sound, though it is 
placed between two vowels. 


Dw (dab), sivg, and wi (mee), to me = dammi (ddhm-mee), 
give me. 

Fa (fah), do, and mi (nee), to ne = fammi (fahm-mee), do me. 

Amé (ah-md), he loved, and la (lah), her = amollu (ah-mdl- 
lah), he loved her. 

Faro (fah-ré), I shall do, and lo (lo), it = farollo (fah-rél-lo), I 


shall do it. 


Fra (frah), between, and tanto (tahn-to), so much or so long 
a time = frattanto (fraht-tahn-to), in the meantime. 

Da (dah), from, and lo (lo), the = dallo (dahl-lo), from the. 

Su (800), upon, and lo (lo), the = sullo (sodl-lo), upon the. 

Monosyliables, though naturally unaccented, 
must be marked with the grave accent when, as 
last syllables of a compound, they are joined to 
participles or other words, For example :— 

Per (per), through, and che (kai), which = perché (perr-kai), 
why, because. 

A (ah), to, and do (do), I give = addo (uhd-do), I apply ny- 
self to. 

Contra (kon-trah), against, and fo (fo), I make = cortiufo 
(kon-trahf-f6), I ceunterfeit. 

Ri (ree), a particle, and ho (ho), Ihave =7iho or viv (rec-v), 
I have or get again. 

Ri (ree), a particle, and so (s6), I know = riso (ree-so), [ 
know by hearsay, I learn. 

Sopra (86-prah), upon, and sto (std), I stand = soprastd (so- 
prah-sto), I am above. 

Tras (trahs), a particle, and vo (v0), I go = trasvd (trahs-v0), 
I pass beyond or exceed. 

Qua (kwah), here, and su (800), above = quasi (kwalis-so0), 
up here, 

Mai (imahee), never, and no (nd), not = maind (mahee-nd), 
no, not at all. 

Oi (cee), als! alas! and me (mai), me = oime (oee-mai), alas ! 
unhappy me! 

Vice (vée-tchai), substitute, and ve (rai), king = vicere (vee- 
tehai-rai), viceroy. 

And so all the numerous and similar compounds of 
che, the compounds of suv, and of the verbs do, fo, 
ho, go, sto, vo, etc. 

2. THE ACUTE ACCENT. 

The acute accent has been adopted by modern 
authors as the mark to show the difference of 
meaning in some words of the same spelling, though 
differently pronounced, particularly in the case 
where words of more than one syllable terminate in 
the diphthongs ia, te, and iv, and from the use of the 
acute sign over the 7, and the necessary stress laid 
on the %yllable thus accented, acquire a different 
signification. It is a characteristic of the acute 
sign that it can never be used in final letters, like 
the grave accent. But the use of this accent is, 
generally speaking, not regulated by invariable 
rules, and is frequently left to the discretion of the 
writer. The acute sign, which we have adopted in 
these grammatical instructions, exactly answers 
the purpose for which it has been introduced by 
Italian writers, with this difference only, that we 
shall use it throughout the whole course of the 
grammar, while they place it merely on some words 
and sometimes to avoid ambiguity. 
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With the Acute Sign. Without the Acute Sign. 
Balia (bah-leé-ah), power. Dalia (bah-lee-ah), nurse. 
Gia cleo he went. Gia ete already, indeed. 
Nét (né-ee), moles, patches, Nei (nai-ee), in the (pl.). 


Anoora (alin-ko-rah), anchor. 
Stropiccio  (stro-pit-tchee-o), 


Aiwora (ahn-k6-rah), sean. 
tc 
friction, rubbing. 


Stropiccio (stro-pjt-tcho), I 
rub. 


3. THE CIRCUMFLEX ACCENT. 


The circumflex accent is of more recent usc, 
particularly among poets, to distinguish words of 
the same form, but of different signification ; as, 
for example :— 


With the Circumflex Sign. 

Térre (tér-rai), to take, scize 
(for togliere), 

Corre (kér-rai), to gather (for 
cogliere). 

Amédro (ah-mah-ro), they loved 
(for amaronv). 

Féro (fai-ro), they did. 

Ora (0-rah), breeze, zepliyr. 

Allér (ahl-lor), laurel (for alloro 
or allori). 

Udir (o0-deér), they heard (for 
wdirono). 


Without the Circumflex Sign. 
Torre (tor-rai), tower. 


Corre (kor-rai), he runs, 
Amero (ah-mah-ro), bitter. 


Fero (fé-ro), flerce, wild. 
Ore Sakae: now, 
Allora (alil-lé-rah), then. 


Udire (vo-deé rai), to hear, 


THE APOSTROPHE. 

The apostrophe 1s essentially different from 
accent, and indicates that the word on which it is 
placed has been deprived of a vowel or of a syllable. 
Where, therefore, for the sake of harmony, at the 
beginning or end of a word, « vowel is omitted be- 
cause the preceding word terminates with a vowel! 
or the subsequent word begins with one, the apo- 
strophe must be placed. It can never be used in 
the middle, and all omissions and contractions in 
the middle of words must be written without this 
sign. For example: 2’ amore (pronounced lah-m6 
rai), love (for lo amore); dell’ anima (del-laéh-nee- 
mah), of the soul (for della anima); dall wmo 
(dahl-looé-mo), from the man (for dallo uomo); capo 
a’ opera (kah-po dé-pai-rah), a masterpiece, an odd 
man (for capo di opera); 8 io posso (sée-0 pbs-so), 
if I can (for se io posso); pens’ io (pen-sée-o), 1 
think (for penso io); sopra ’l letto (s6-prahl lét-to), 
upon the bed (for sopra il lettv) ; sotto ‘l cielo (86t- 
tol tché-lo), under the sky (for sotto il cielo); e’n 
questo, e'n quellv (en kwai-sto, en kwél-lo), as well 
in the latter as the former (for e in questo, ein 
quello); tra'l #t e’l no (trahl see el nd), between 
yes and no, that is, hesitating (for tra il 81 e il no). 

The use of the apostrophe at the beginning of 
a word is more frequently found in poetry than in 
prose. 

It is necessary to bear in mind the distinction 
between the apustrophe as a sign of elision, and the 
abbreviation of words where letters are omitted 
without the use of this sign. We consider it 
necessary to state some elementary rules with 
respect to the abbreviation of words. 

1. The final vowel of any Italian word may be, 
and always without the use of the apostrophe, 
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omitted, if it is immediately preceded by one of 
these four consonants, J, m, 2, and 7, the so-called 
liquid consonants or liquids; and if, at the same 
time, the subsequent word should con.mence with 
a consonant, except the s impure, as ‘he Italians 
call it—that is, s followed by another consonant, 
as, spirito, spirit; scettro, sceptre. For example: 
il carneval passato (il kahrr-nai-véhl pahs-séh-to), 
the last carnival (for zl carnevale passato); a@ man 
destra (ah mahn dé-strah), on the right hand (for 
a mano.destra) ; ogni wom tacea (6n-nyee 005m tah- 
tchéi-ah), every man was silent (for ogni womo 
tacea); vuol far questo (voodl fahr kwéi-sto), he 
wants to do this (for vuole fare questo). 

2. In words ending with dlo, and having the 
accent of tone on the syllable preceding Za, it is 
customary to omit the whole of the syllable J, if 
the subsequent word begins with a consonant which 
is not the s impure. For example: bél for béllu, 
beautiful; quel for qguéllo, that, the former; cavdl 
for cavdllo, horse; wecél for uccéllo, bird; fratél 
for fratéllo, brother ; tranquil for tranquillo, tran- 
quil ; cervél for cervéllo, brains ; ruscél for ruscéllo, 
brook, etc. 

3. The abbreviations or omissions of the final 
vowels mentioned in the two preceding rules can 
never take place in that part of a sentence which 
requires a pause, that is, before a comma, colon, or 
period. It is, therefore, not allowable to say Ella 
ha una bella man, she has a fine hand, but mano ; 
not Chi é quel signor? who is that gentleman ? but 
signore, etc. 

We will here give a general and concluding pro- 
nouncing table, showing the most complicated 
combinations of vowels with consonants of the 
whole of the Italian language :— 


Italian, Pronownced. Ttalian. Pronounced, 
Ca, kah. Gh, gli or llyee. 
Co, ko or ké, (lo, glo or glé. 
Cu, koo. Glu, gloo. 

Ce, tehai or tché, Glia, llyah. 

Ci, tchee. Glie, llyai or llyé. 
Che, kai or ké. Glio, llyo or lly6. 
Chi, kee. Gliu, llyoo. 

Cia, techah. Gna, nnysh. 

Cie, tchai or tehé. Gne, nnyai or nnyé. 
Clo, teho or tché, Gni, nnyee. 

Ciu, tchoo. Gno, nnyo or nny6. 
Chia, keeah. Gnu, nnyoo. 

Chie, keeai or keeé Gua, gwah. 

Chio, keeo or keed, (1, gwai or gwé 
Chiu, keeoo, Gui, gwee. 

Ga, gah. Guo, gwo or gwé 
Go, go or gh, Ja, yah. 

Gu, geo. Je, yai or yé. 
ie, jai or je. Jo, yo or yo. 

Gi, jee. Ju, 00. 

Ghe, ‘ ghai or ghe. Qua, wah. 

Chi, a Que, kwai or kwé. 
(Ha, ah. . Qui, kwee. 

Cie, ai or je. Quo, kwo or kwé. 
Gio, 0 or jo. Sca, skah. 

Gu, 00. Sco, sko or ské. 
Gla, giah. Seu, skoo. 

Ge, glai or glé. See, shai or shé. 
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Italian. Pronounced, Italian Pronounced. 
Sci, shee. Sctu, shoo. 
Sche, skai or ské. Schia, skeeah. 
Schi, skee, Schie, skeeai or skeeé. 
Scia, shah, Schio, skeeo or skeed. 
Scie, shai or shé. Schiu, skeeoo. 
Scio, sho or shé. 


We shall now enter on the grammar proper of 
the Italian language. 

With regard to the selection of exercises, we 
shall not scruple, in addition to our own, to make a 
free use of examples which have passed the test of 
years of experience in the best schools of Italy and 
Germany. 

The exercises ought to be read over frequently, 
and always aloud ; and if committed to memory, so 
much the better for the knowledge of the student. 


ARTICLE—NOUNS DECLINED WITH AND 
WITHOUT THE ARTICLE. 

There are three articles in the Italian language, 
il and lo for the masculine, and Za for the feminine 
gender, equivalent to the English definite article 
the. 

The article 7? can only be used before those 
masculine words which begin with a consonant, 
excepting always s impure—ie. s followed by 
another consonant. The plural isi. For example :— 


THE 


Il si-gné-re, the gentleman. 


Il giar-di-no, the garden. 
I si-gno-ri, the gentlemen. 


I giar-di-ni, the gardens. 

The article lo. without the apostrophe, can only 
be used before those masculine words which begin: 
with the s impure. The plural of lo is gli. For 
example :— 


Lo stra-nié-re, the stranger. 


Lo spi-ri-to, the spirit. 
Gli stra-nié-ri, the strangers. 


Gh sm-ri-ti, the spirits, 

The article Jv is also used before all masculine 
words that begin with a vowel; but in such a case 
the apostrophe must be used thus, 7’. For ex- 
ample :— 


I’ an-ge-lo, the angel. LT’ im-nié-go, the office or em- 


loyment. 

GU im-pié-ghi, the offices or 
employments, 

The plural gli only requires the apostrophe before 
words commencing with the vowel i, ang never 
before words commencing with the vowels, a, ¢, 0, 
and uw; which is clearly a necessary usage to 
maintain the squeezed sound of the word gli (llyee) 

_in these cases. 

The article /a can only be used before words of 
the feminine gender which begin with consonants. 
The plural is le. For example :— 


La ta-vo-la, the table. La ma-dre, the mother. 
Le ta-vo-le, the tables. Le ma dri, the mothers. 


Gli an-ge-li, the angels. 


The article /a must have the apostrophe, 7, when 
it comes before words of the feminine gender com- 
"mencing with a vowel. For example :— 
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Leeiinrtiows: “Darts tr usin oe antes 

‘One must place the apostrophe on the plural /e 
before words of the feminine gender commencing 
with the vowel e. 

It is obvious that the six words above mentioned, 
constituting the three articles in the singular and 
plural, i/, lo, la, i, gli, and /e, must frequently meet 
monosyllables, and therefore occasion dissonance. 
As harmony is a marked characteristic of the 
language, some means must be found to correct 
this. This is effected by contractions, in which 
letters are changed, omitted, or added according to 
laws dictated by the conveniences of pronunciation, 
by custo’ , and by harmony, as :— 


For di il write dél. Foriuni write néi. 

» ait ,, dét. » trlo ,,  nél-lo, 
» dtla ,, dél-lo. » inl » néll’, 
» atv, ,, dé’. » ingli ,, né-gli. 
3, Gigli ,, dé-gli. » mila  ,,  sel-la, 
», dila ,, dél-la, » contl ., col, 

3, Gile ,, dél-le. » cont  ,, cot. 
» au ,, al, » conlo ,,  cél-lo, 
y at » «at, » can’ ,, coll’. 
5, alo ,, al-lo, », oongli ,, cd-gli. 
» al » all, » conla ,,  cdl-la. 
» agli ,, d-gli. », conle ,, cél-le. 
» ala ,, alla. », ou il » «sul. 
» al ,, dele, » Sut » «8d. 
» dail ,, dal, », sulo ,,_— sttl-lo, 
» dat ,, dai. » sul’ » eal’, 
» dalo ,, dadl-lo. », sugli ,, sti-gli. 
» 4al ,, dall’. » sla ,, siuilela. 
» dagli ,, da-gli. », su le »  sul-le, 
» dala ,, dal-la. » peril ,, pel. 
» dale ,, ddl-le. yy peri » — pet( pe’). 
» tnd 4, nél » pergli ,, peé-gli. 


Per, generally speaking, is not contracted with 
an article commencing with the letter 7, and in 
such cases it is customary to place per and such 
an article separately ; as per lo pas-sd-to, for the 
past, etc. 

In Italian, as in English, the nouns have no 
terminational alteration in either number ; that is 
to say, all cases are alike. Strictly speaking, there- 
fore, they cannot be said to have any declensions. 
All changes in Italian nouns denote only a differ- 
ence in gender or in number. For example: pés- 
8é-r0, sparrow, not only denotes the object sparron, 
but also that it isa male; and pds-se-re (female), 
sparréws, not only denotes the feminine, but the 
plurality of number. The article in Italian, as in 
French, Spanish, and English, does not in itself 
denote the case, but is a word that distinguishes 
one noun as a determined object from another noun 
of the same class. It is on this account a fixed 
principle of the language never to place the article 
before a noun, when the latter is used in its gerferal 
and indeterminate signification. The articles 71, 
do, and la, are in themselves as indeclinable as the 
noun itself. They only change according to the 
gender and number of the noun; and when the 
Italians desire to denote cases, they must, on this 
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accou ke the English, place before the articles 
cestain words,,which are the substitutes of those 
inflections by which, in the Greek, Latin, and 
German languages, the oases are expressed. The 
English have only two such signs. of cases— 
the words of and to. The Italians have three: di, 
for the second case, or genitive; a, for the third 
case, or dative; and da, for the sixth case, or abla- 
tive. These three words, di, a, and da, are used in 
the singular as well as in the plural, before mas- 
culine nouns as well as feminine. In the first case, 
or nominative, and in the fourth case, or accusative, 
the Italian noun has, as well as the English, no case- 
sign before it, and both these cases are sufficiently 
distinguishable by the place which they take before 
or after the verb, for which reason they require no 
special distinguishing mark. 

Most Italian nmins, masculine and feminine, 
change their final vowel into 1 in the plural: as, il 
pa-dre, the father, i pd-dri, the fathers; il po-é-ta, 
the poet, 7 po-é-ti, the poets ; il cér-vo, the stag, 
i cér-vi, the stags; la md-dre, the mother, /e 
mé-dri, the mothers; la md-no, the hand, le mé-ni, 
the hands, 

Lhe most important exceptions from this rule are 
JSeminine nouns terminating in a, which form their 
plural by changing A into E: as, la so-rél-la, the 
sister, le so-rél-le, the sisters. : 
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(Continued from p. 111.J 


BRYOPHYTA OR MUSCINEHZ—CHARACEZE. 
THOUGH not possessing the obvious beauties of the 
ferns, and though distinctly lower in organisation, 
the mosses and their allies play perhaps a more 
important part in the economy of Nature. As they 
now form the bulk of the peat in the bogs of tem- 
perate climates ; so, though no trace remains of their 
perishable structure, they may have contributed 
largely to the accumulation of our seams of coal in 
a vastly more remote age; and by their growth 
and decay they often furnish the first soil that 
adheres to the previously bare rocks of our 
mountain-heights, and so facilitate the germina- 
tion of the seeds of higher plants. 

As we saw in the last lesson, the Bryophyta agree 
with higher groups in having a distinct stem and 
leaf (though the former is in one subdivision not 
like a typical stem). so that this sub-kingdom has 
been classed with phanerogams and pteridophytes 
under the name Cormoyhyta. We also saw that 
they agree with gymnosperms and pteridophytes, 
in having a distinct archegonium, and have, there- 
fore, been united with those groups under the 
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name <Archegoniata. And, lastly, we saw that, 
though they agree with pteridophytes in present- 
ing a marked alternation of generations, they are 
contrasted with that sub-kingdom as to the relative 
size and importance of the two stages. The Bryo- 
phyta, or, as they are often called, Muscinee, 





Fig. 94. —Liverwort (Marchantue polymorpha). 
a, Thalloid stem with female branches ; b, with male branches. 


develop, moreover, no true vascular tissue, but are 
entirely cellular. 

The spore in this group—and they are all 
isosporous—has two coats, like a pollen-grain—an 
exospore with projecting Jines or points on it and 
an endospore—and contains chlorophyll corpuscles, 
besides protoplasm, starch, and oil On germinating 
it either produces the sexnal generation or oophore 
directly, or indirectly by forming a filamentous pro- 
‘thallus or protonema, as it is termed, of branched 
rows of cells from which buds arise, either later- 
ally or terminally, and develop into the oophores 
This oophore is rich in chlorophyll and is self- 
supporting, being either a flattened “ thalloid” struc- 
ture (Fig. 94), or having a filiform stem with dis- 
tinct leaves (Fig. 95). The oophore bears antheridia 
and archegonia either on the same (moneecious) or 
on different (dicecious) individual plants. 

The antheridium is spherical, ellipsoid, or club- 
shaped with a stalk, and consists of an outer wall 
or sac one layer of cells in thickness, with numerous 
small spermatocytes within (Fig. 96, an), The an- 
theridinm bursts at its apex, and the antherozoids 
escape from their mother-cells, the spermatocytes 
The antherozoid is spirally twisted with a thicker 
posterior extremity formed from the nucleus of the 
mother-cell, and two long delicate cilia at its 
pointed anterior extremity. 

The archegonium (Fig. 96, a7) is flask-shaped, 
having a venter, generally two cells thick, enclosing 
the central cell, and a long neck, much longer than 
in Pteridophyta. The lower part of the central cell 
is separated off as the oosphere or ovum; and from 
the upper part, or ventral canal cell, a row of cells, 
the canal cells, extends up through the neck. The 
uppermost cells of the neck are termed stigmatic 


celis or lid cells. The canal cells beceme mucila- 
ginous, force apart the stigmatic cells, and so enable 
the antherozoids to penetrate to the oosphere. 
Each antheridium or archegonium originates from 
a single cell, and so may be a trichome in origin, 
though their position suggests in certain cases 
their being leaves or even 
branches. 

The fertilised oosphere 
acquires a cell-wall, anc 
is then known as an 0os- 
vorc, und undergoes re- 
peated cell - divisions, 
forming an ovoid embryo. 
There is no suspensor. 
‘he embryo grows at its 
apex, «ae, towards the 
1e°k of the archegonium, 
and the venter enlarges to 
] emit its increase in size, 
but in most cases ultimately bursts, forming a cup- 
shaped raginule or epigone, and sometimes also a 
cap-like calyptra. The apex of this calyptra is 
the neck of the archegonium. 

Meanwhile the embryo develops into an inde- 
pendent structure, the 
“fruit” or sporogo- 
nium, Which is, in fact, 
the asexual — spore- 
producing gencration 
or sporophore, and, 
though partly em- 
bedded in the tissue 
of the oophore and 
nourished by it, is 
only, so to speak, para- 
sitic npon it. In the 
same way the embryo 
in a grain of corn lies 
in contact with, and 
is nourished by, the 
albumen of the seed, 
without being organ- 
ically united to it. 
Within this sporogo- 
nium, which is thus a 
mere appendage of 
the oophore, the 
spores originate in 
fours from the division 
of spore-mother-cells, 

Besides this alternation of generations, most 
bryophytes increase frecly by purely vegetative 
processes. ‘The thallus or leaf-bearing stem gener- 
ally continues to grow, eithcr at its apex, or by new 
shoots called innorations, while the older parts die 





Tig. 95.—Jungermannia 
heterophylla, 


a, Natural size , b, enlarged 
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off behind ; end, as root-hairs or rhizvids are freely 
produced, branckes may thus become independent 
plants. In mosses rhizoids may become protonema, 
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Fig. 96 —“Trowrr’ 
m, archegomum ; an, antheridium; p, paraphysis, U7, leaf. 


OF A Mass (2 pane). 


and protonema-threads may be developed from 
leaves or even from parts of the sporogonium. 
Gemme, or small cellular masses becoming 
detached and capable, like bulbils, of reproducing 
the plant, occur in most 
bryophytes ; and it is 
more especially from 
these vegetative processes 
of reproduction that 
plants of this group oc- 
cur “socially,” ¢.e., in ex- 
tensive patches of one 
species, 

There is very little dif- 
ferentiation of tissue in 
the Bryophyta; none at 
all in some of the lower 
forms. The stems of the 
higher types have a thickened cortical layer, and 
in some cases a central bundle of elongated cells, 
from which bundles of narrow cells may extend 
into the leaves. The leaves are sometimes only 
one layer of cells in thickness, but may have a 
“mid-rib” of several layers. 


The Bryophyta fall into two fairly distinct classes, 
if we disregard for the present the remarkably 
isolated group of the Characee, the stoneworts, the 
exact systematic position of which is still undeter- 
mined. These two classes are the Musci, or mosses, 
und the Hepatica, or liverworts. In mosses the 
protonema is comparatively large and permanent ; 
the oophyte is a filiform stem, bearing leaves, and 
branching monopodially, if at all; the sporophyte 
ruptures the archegonium near its base so as to carry 
up a large part of it as a calyptra; and the sporo- 
gonium or capsule contains generally a large central 
mass or columella of sterile tissue, only one layer of 
cells producing the spores. In the liverworts, on 
the other hand, the protonema is usually small and 
unimportant ; the oophyte is generally prostrate and 
distinctly dorsiventral, presenting, that is, a con- 
trast between its upper and under surface; it is 
often flat and dichotomously branched (Fig. 94), 
though it may be filiform and leafy (Fig. 95); the 
archegonium remains mainly as asheath or raginule 
ut the base of the stalk of the sporogonium ; and 
there is no columella, all the cells in the interior of 
the capsule forming spores, or some of them forming 
claters, long fusiform cells with spiral thickening- 
bands on the inner surface of their walls, the 
function of which is to separate the spores on the 
bursting of the capsule. As the Hepatice are in 
many respects more lowly organised than the 
Musci, we shall, in accordance with our previous 
practice, deal first with the latter or higher group 

In mosses the spores are round or tetrahedral 
in form, with a delicate cuticle or exospore, yellow, 
brown, or purple, concealing the chlorophyll within 
They vary in diameter from >1, down to 54,5 of an 
inch. They often retain the power of germination for 





Fig 97 —GLoBULr oR ANTHERIDIOM OF Chara. 
a, The four upper shields; 6, interior ; c, antheridial filament ; d, two antherozoids, 


a considerable time. In germinating the endospore 
grows out as a long tube or protonema, which divides 
hy oblique transverse walls, and puts out branches 
immediately behind the septa, which branches 
again, The protonema develops chlorophyll where 
it is above ground, and may persist and continue 
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to grow indefinitely, unlike the general tran- 
sitory character of the prothallus in ferns. In 
Sphagnum, the bog-moss, and some other cases, 
the protonema varies in an interesting manner 
according to its surroundings, consiating of branch- 
ing filaments if in water, but of a flat expansion 
like a prothallus if on land. The endospore of one 
spore may form two protonema-tubes, or it may 
form one only, sending downwards from its other 
side a transparent r//zeid or root-hair, which differs 
generally from protonema-threads by containing no 
chlorophyll, but by no constant characters. On 
short branches of the protonema buds are formed, 
by several oblique walls from either side of the 
tube, which give rise in the first instance to an 
apical cell, consisting usually of a three-sided 
pyramid with a convex basal surface outwards. 
From these buds arise the stems with leaves in 
two, three, five, eight, or more orthostichies. In 
the stem there may be merely a thickening and red 
colouration of the outer layers of cells; or there 
may be as well a central bundle of very narrow and 
very thin-walled cells, a rudimentary, vascular 
bundle, as it were (Fig. 96) ; or similar bundles may 
also occur running obliquely towards this central 
one from the leaves, The stem, though tough and 
durable, and sometimes a foot long, seldom exceeds 
gs of an inch in diameter. Its branching is never 
dichotomous or axillary, the branches springing 
from below certain leaves. Some forms have 
branch- systems much resembling pinnate leaves; 
and in others (Acrocarpi) sexual organs are pro- 
duced at the apex of the main axis, and a lateral 
shoot or innovation arising below, a sympodium is 
formed. Creeping stolons are common. 

The leaves of mosses are simple, sessile, and 
broad-based, developed basipetally from an apical 
cell, and generally acute. Some few mosses have 
leaves of two sizes in distinct rows. The leaf is 
commonly only one cell thick except along its mid- 
rib, all the cells containing chlorophyll; but in 
Leucobryum, Sphagnum, and Polytrichum we have 
more complex structures. In the first-named there 
is an upper and a lower layer of large cells, contain- 
ing only air and water, with perforations in their 
walls, and between them are cells containing 
chlorophyll. This.gives the-plant a whitish aprear- 
ance. In the bog-mosses (Sphagnum) the leaf is 
only one cell thick, but some of the cells are large, 
perforated, spirally thickened, and colourless, 
whilst between them are smaller ones united in a 
network and containing chlorophyll. These per- 
forated colourless cells form a capillary apparatus 
by which the-ptant is filled with water like a sponge, 
even though high above the level of the water in 
the bog. In Polytrichum, a genus including some 
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of the largest and most highly orgamised mosses, 
most of the leaf is two cells thick, and from its 
upper surface rise numerous plates, each about four 
cells high, running from its base to its apex, and 
containing the chlorophyll. 

No group of plants has so great and so varied 
means of vegetative multiplication as mosses. 
Rhizoids, leaves, and even parts of the sporogonium, 
can produce protonema threads, which in turn 
bear leafy stems, and several groups also produce 
gemme, cellular masses on stalks, which are some- 
times (Bryum) axillary, sometimes collected in a 
special leafy cup on a special branch or pseudo- 
podium, These gemme produce a protonema, the 
formation of which, in fact, always precedes that 
of leaf-bearing axes. 

The “ flower” of the moss (Fig. 96), as it has not 
untruly been called, may terminate the primary axis 
(acrocarpous) or certain secondary axes (pleuro- 
carpous). It is surrounded by an envelope (peri- 
chatium) of delicate leaves, and is either bisexual, 
moneecious, or dicecious. Amongst the archegonia 
and antheridia there are generally multicellular 
hairs or scales known as paraphyses (Fig. 96, p), 
with cuticularised, orange cell-walls, whose sole 
function appears to be the retention of water to 
facilitate fertilisation. 

The fertilised oosphere undergoes cell-division, 
forming an embryo which, as it enlarges, is termed 
the sporogonium, sporophore, or sporophyte. It is 
embedded at its base (foot) in the tissue of the 
stem, but is a distinct generation, and is only in 
n.echanical contact, not with any continuity of 
tissue, with the stem. Its lower portion commonly 
clongates into a stalk or seta, its upper part form- 
ing the “ capsule” or theca, The main mass of the 
archegonium is generally torn from its base by the 
growth of the sporogonium, and carried up as 
a cap-like calyptra over the theca, whilst the 
growth of the stem below the archegonium forms 
the sheathing waginule. In Sphagnum, however, 
the seta is very short, but the stem elongates 
into a long seta-like pseudopodium below the 
vaginule. . 

The capsule has a wall several celks thick, some- 
times having stomata on its surface, the only part 
of the moss on which they occur. In structure 
and in the mode of dehiscence it differs considerably 
in the four orders into which mosses are divided, 
Sphagnacea, Andrewacee, Phascacee, and Bryacee. 
In Sphagnum, the only genus in the first order, the 
calyptra is torn irregularly, the capsule and its 
columella are globular, the spores are produced by 
a hemispherical layer of cells over the upper half 
of the latter, and the capsule bursts by the removal 
of a small lid or operculum. The stem in Sphagnum 
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has several @ortical layers of colourless perforated 
cells like those of the leaf. 

The Andrewacee are small mosses with a peeudo- 
podium like Sphagnum, but with a long capsule.and 
pointed calyptra like the Bryaceea. The columella 
and sporogenous layer resemble those of Sphagnum, 
but the capsule dehisces, by four lateral longitudinal 
slits, into valves united above and below. The 
Phascacee are also minute, and are distinguished 
by having capsules which do not dehisce, but merely 
decay. 

The Bryacee, or true mosses, have almost always 
along seta, a cap-like calyptra, and an operculum 
below it. Between the walls of the capsule and 
the spyore-sac or sporogenous layer is an intercellular 
space crossed by strands of green cells, and the 
central columella extends to the summit of the 
capsule, widening out beneath the operculum. The 
operculum is thrown off in some cases by the 
swelling of a circle of thick-walled epidermal cells 
called the annulus; and round the mouth of the 
capsule are then usually disclosed a peristome or 
row of teeth, consisting of thickened walls of dis- 
organised cells. In Polytrichum there is an enlarge- 
ment of the seta, or apephysis, below the capsule, 
an inner intercellular space between the columella 
and the spore-sac, crossed, like the outer one, by 
green cell-flaments, and a layer of cells or 
epiphragm remains stretched across the mouth of 
the capsule from the points of the peristome-teeth 
after the columella has dried up. The ripe spores 
can fall out between the peristome-teeth. 

Whilst mosses may occur in water or on dry rocks 
or on tree-trunks, liverworts are practically con- 
fined to damp shady spots. Though there are 
intermediate forms, liverworts fall mainly into two 
groups differing in habit, the foliose and the thalloid 
or frondose, both of which agree, however, in general, 
in being dorsi-ventral, growing, that is, in a more 
or less prostrate manner and presenting a contrast 
between the structure of their upper and under 
surfaces. 

The foliose type, represented by the genus Jwnger- 
mannia (Fig. 95), have a slender stem with a three- 
sided apical cell, and generally three rows of leaves, 
two lateral, and the third, of smaller leaves, on the 
under or ventral surface. All these leaves are 
simple cell-surfaces, with no midrib. The ventral 
leaves, or amphigastria, are sometimes absent. 
The sexual organs are produced moneciously or 
dicsciously near the apex of main shoots or of short 
special branches, the antheridia singly or several 
together in the axils of leaves lower down, and the 
archegonia, usually in numbers, at the apex of the 
shoot. The antheridium consists of a stalk and a 
spheroidal body, the latter having a wall of one 
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layer of cells containing chlorophyll, and being 
filled with numerous small spermatocytes. When 
the antheridium bursts these spermatocytes escape 
at intervals, and each emits a once, twice, or thrice 
coiled antherozoid with two cilia. The archegonia 
are surrounded by perichetial leaves, and usually 
by an inner membranous investment round each of 
them called a perigynium. In structure and 
development they resemble those of mosses, having 
a venter with a wall one or two cells thick, 
oosphere and ventral-canal-cell, and a long neck 
of five or six rows of cells, the upper tier of which, 
or stigmatic celis, separate so as to permit the 
antherozoids to find their way through the mucila- 
ginous neck-canal-cells. In the.aporophore stage 
the archegonium remains round the base of the 
sporogonium as .& vaginule, no calyptra being 
formed ; there is oftenalong seta; and the capsule 
has merely a wall of one layer of cells, and, asa 
tule, no columella. Whilst some of the cells in the 
interior give rise to spores, others become long and 
fusiform, with one, two, or three brown spiral 
thickening bands, and are known as elaters. These 
seem to assist in dispersing the spores when the 
ripe capsule splits into four lobes. They are, of 
course, quite dissimilar in origin to the structures 
known by the same name in the Equisetaces. The 
spores are unicellular, and in germination give rise 
toa thalloid protonema, a cell-surface, from buds 
on the margin of which the leafy stem of the 
oophore springs. 

The thalloid forms, or liverworts, represented by 
the common genus Murchantia (Fig. 94), often seen 
on damp brickwork or conservatory floors, branch 
dichotomously, and have sometimes a “ mid-rib” of 
elongated cells. In Marchantia the upper surface 
of the thallus-like stem is divided up into diamond- 
shaped spaces or areole#, the epidermis in each of 
these forming the roof of an air-space, and having 
in its centre a projecting stomate. These stomata 
are surrounded by four or five tiers of guard-cells 
with from four to six cells in each tier. From the 
bottom of the air-cavities rise branching chains of 
rounded cells containing chlorophyll. The lower 
part of the thallus consists of colourless cells, 
without interspaces, slightly elongated horizontally, 
and often with reticulately-thickened walls. Scale- 
like leaves and unicellular rhizoids spring from the 
under surface. Near the growing point of the 
stem in most species hairs are developed which, by 
an alteration of part of their cell-walls, excrete 
mucilage, and so preserve the growing parts from 
the danger of being dried up in drought. 

In addition to the development of adventitious 
branches, the formation of gemm@ is a frequent 
mode of vegetative multiplication among the 
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Hepaticxw. In Marchantia cup-shaped receptacles 
are formed on the uper surface of the thallus, 
from the bottom of which papills, hair-like in 
orizin, arise, and by cell-division form flat cell- 
masses or gemme. Mucilaginous hairs occur 
between them and serve to detach them. Lunu- 
laria is named from its receptacles being similar, 
but crescent-shaped. On whichever side they fall, 
ou reaching the ground, these gemmm give rise toa 
dorsi-ventral thallus like that which produced them. 
The sexual organs are borne moncciously or 
diceciously, sunk in the tissue of branches on the 
dorsal surface of the thallus. In Marchantia the 
antheridia, which otherwise resemble those of 
Jungermannia, are cach sunk in a cavity in the 
upper surface of an obconic branch with a lobed 
imargin to this upper surface. The female branches 
in the same genus elongate after fertilisation. 
They are slender, but terminate in an umbrella-like 
disk with leaf-like lobes round its margin. From 
beneath these hang the perichetial leaves and 
archegonia. The form, development. and fertilisation 
of the archegonium and sporogonium is much as in 
Jungermannia, though the latter has but little seta. 
Jt contains both spores and elaters. Some species 
of the genus J?iccia float on the surface of ponds. 
This is, perhaps, the best place to speak of 
a very interesting but isolated group of plants, 
the Characee, sometimes known as stoneworts. 
They grow submerged in fresh or brackish waters 
wll over the world, and their chlorophyll is often 
so masked by a surface incrustation of car- 
bonate of lime as to give them a greyish colour, 
und the brittle stoniness that has suggested an 
English name for them. Their slender stems are 
often several feet in length, are rooted in the mud 
by rhizoids produced from their lower nodes, and 
have witorls of leaves and branches. They are thus 
truly cormophytic. On the other hand, so simple 
is the cellular structure of both stem and leaf, 
and so large the cells, that the group are constant 
favourites with the microscopist and the biological 
investigator, who is often led to class them rather 
with green alge than with any higher group. The 
stem and the leaf are each terminated by a large 
apical cell which divides horizontally (transversely). 
Of the cells thus formed from its basal half, each 
alternate one is an internodal cell, clongating, 
sometimes to a length of several inches, but not 
again dividing, whilst the others or nodal cells do 
not elongate much but divide vertically (longitudi- 
nally). The node comes to consist of a whorl of cells 
each of which produces a leaf. There are two 
main generic types in the order, Chara and Nitella. 
In Nitella the internodal cells are not covered by 
any other structure, whilst in Chare from the base 
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of each leaf an outgrowth, similar to ahe stem or 
to the leaf itself, in having apical, nodal, and inter- 
nodal cells, grows downwards, and another upwards, 
so that the internodal cell is surrounded by a so- 
called cortical tissue. A torsion of the internodes 
gives this tissue a spiral character. The leaves 
have much the same structure as the stem, having’ 
nodal, internodal, and cortical cells and branching, 
but the number of cells is limited, and the apical 
cell is pointed. ‘he branches are axillary. 

The protoplasm in the cell soon becomes vacuo- 
lated until it forms merely a primordial utricle or 
lining to the cell-wall. In this two layers are dis- 
tinguishable, an outer motionless ectoplasm, to 
which the numerous multiplying chloroplastids 
adhere, and an inner glassy endoplasm, which 
during life exhibits rapid rotatory motion, travelling 
up one side of the cell and down the other. The 
line of contact between theascending and descending 
currents is a motionless neutral line, free from 
chloroplastids. 

Some species produce starchy tuber-like dbaulbils 
at the nodes. The sexual organs are borne on the 
leaves either monceciously or diceciously, and are 
unlike, in many important characters, those of any 
other plants. The antheridium or globule is 
spherical, with a unicellular pedicel. Its wall is 
composed of eight cells or shields, with radiate folds 
of their cell-walls extending towards their centres. 
The four lower ones (round the pedicel) are four- 
sided; the four upper ones, triangular (Fig. 97, a). 
From the centre of each of these shields there pro- 
jects toward the centre of the globule a cylindrical 
cell called the handle or manubrium. At the inner 
end of each manubrium is a round cell, the 
capitulum, bearing six smaller sccondary capitula, 
and from each of these proceed four long coiled-up 
filaments (Fig. 97, 0). These filaments, of which 
tere are thus 192, consist of a chain of from 100 to 
200 spermatocytes, each giving rise to an anthero- 
zoid, the form of wiich is one of the characters in 
which the Characec most nearly resemble the Bryo- 
phyta (Fig. 97, d). The shields contain chlorophyll, 
which turns red before the antheridium bursté, 

The archegonium or 2ucule consists of a modified 
leaflet. It has an internodal cell for pedicel, above 
which is a nodal cell giving rise to a whorl of 
spirally-twisted cortical cells or envelope-tubes. 
The nodal cell is succeeded above by an ovoid 
apical cell, the central or germ cell, The envelope- 
tubes, which are rich in chlorophyll, end above, in 
Chara, in five small cells, called the crown. In 
Nitella there are two small crown-cells on each 
tube instead of one. ‘hese crown-cells separate 
ro as to admit the antherozoids, and the wall 
of the central cell becomes mucilaginous. After 
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fertilisatiorgthe contents of the central cell (ovsphere) 
acquire a cellulose wall (eosporz), the chloroplastids 
in the envelope-tubes become reddish-yellow, and 
the inner walls of these tubes become lignified and 
black. The whole nucule then falls off. 

In germinating in the next season the oospore 
does not directly reproduce the leafy plant or 
oophore, but forms a cell-filament or pro-embryo ; 
one node of which gives off rhizoids, and the next 
bears some leaves and a bud which does develop 
into the next oophore stage. Though there is no 
asexually-produced spore, there is some suggestion 
of an alternation of generations in which the 
oophore is the conspicuous leafy plant, as in 
mosses. 


ELOCUTION.—VITII. 


(Continued fron p. 106.) 


IX.—JUST STNESS. 


THE next characteristic of good reading and 
speaking is just “stress.” This word is meant to 
designate a peculiar modification of force, which 
distinguishes speech from music. <A long-drawn 
musical sound has its most forcible part—in con- 
‘sequence of “swell” and “diminish ”—at the 
middle portion of the note. The tones of speech, 
on the contrary—although, in a few cases, they 
approach to this mode of voice—usually have the 
chief force of each sound at the opening or the 
closing part. In music, the increase of force is 
comparatively gradual ; in speech and reading it is 
frequently abrupt. To these distinctive modes of 
voice the term “stress ” is applied. 

To understand the application of this term in 
detail, it becomes necessary to advert to the mode 
of creating vocal sounds. In vocal music the 
result is obtained by full “ inspiration ” (inhaling or 
drawing in the breath), and comparatively slight 
“expiration” (giving forth the breath). In this 
mode much breath is drawn in, much retained or 
withheld, and little given out at a time; and thus 
ire produced these smooth, pure, and gradually 
increfsing tones which are appropriate to music— 
wll the breath that is given forth being converted 
into sound, and none escaping that is not vocalised. 
In notes of very short duration, singing and speech 
are, it is true, brought nearer to a resemblance. 
But this resemblance is more apparent than real, 
as may be observed in the execution of every good 
singer, which, in the most rapid passages, still pro- 
duces the genuine effect of song, as differing from 
speech. The resemblance is owing solely to the 
brevity of sound, in such cases, which does not 
afford time for broad and marked distinctions to be 
drawn by the car. 


— 
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The modes of voice which constitute speech, or 
ure exemplified in reading, are the following :— 

I. RADICAL StTREss.—This form of force incluces 
two modes—“ explosion ” and “ expulsion.” . 

1, “Explosion” is an abrupt and instantaneous 
burst of voice—as, for example, in violent anger. 

This being an instinctive, unconscious, involun- 
tary, impulsive emotion, does not allow time or 
disposition for any intentional or deliberate effect, 
but makes the creation of vocal sound seem an 
irrepressible, spontaneous, electric production of 
nature, lying equally out of the reach of the under- 
standing and the will. This tone has its contrast 
in the deep, calm, and regular swell of the tone of 
reverence, or the ample volume, and deliberate 
force, of conscious authority and command, in which 
the speaker is self-possessed and self-directed, and 
controls his vocal effects for purposes understood 
or felt. 

Contrast, for instance, the following angry shout 
of Douglas, when enraged by the defiance of 
Marmion, with the examples of vererential invoca- 
tion and authoritative command which occur in the 
subsequent paragraphs, 


Maam ple of “ Explosion.” 


Ur DRA WBRIDGE! croom ! 
Let the portcu LLIs FALL! 


What, warprr, T110'! 


The sounds of all the accented vowels, in this 
style, fall upon the ear with an instantaneous, clear, 
sharp, abrupt, and cutting force, at the initial or 
“radical” part of each. 

2. “ Expulsion ”—a conscious, intentional, and 
deliberate force, coming upon the ear with great 
power; as, for example, in the language of authori- 
tative command. 


Example of © Expulsion.” ‘ 
Vanguard ! to right and left the front unfold!” 


In this style, bold and forcible as it is, and even 
sudden as is its commencement, the accented 
vowels do not startle the ear with the abrupt shock 
of the tone of anger, exemplified above. There is 
a partial, though very brief, swell perceptible in 
the “radical,” or initial part of each sound, Both 
of the preceding examples are classed under the 
head of ‘ radical” stress; as their chief force les 
in the “radical,” or first part of each sound. 

II. MEDIAL StTRess.—This mode of force is ex- 
hibited in 

1. “Effusion”—a moderate, gentle, and gradual 
swelling of tone—as, for example, in the calm and 
tranquil utterance of reverential feeling, in which 
no disturbing impulse agitates or forces out the 
breath, but the voice, somewhat as in music, glides 
out, with a smooth effusive stream of sound, 
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enlarging as it flows, but never bursting out into 
irregular violence. 
Example of “ Eiffusion.” 
But chiefly Thou, O Spirit ! that dost prefer, 
Before all temples, the upright heart and pure, 
Instruct me, fur thou knowest, 

The “effusive” style avoids everything abrupt 
or sudden in the formation of sound, and swells 
gradually to its “acmé” (chief point), at the 
middle of each sound—in the manner of music; 
and from this point “diminishes,” or decreases, to 
the close. This species of “stress” is accordingly 
denominated “ medial,” from the Latin word medius, 
the middle. 

2. “Suppression "—-a powerful force of “ ex- 
plosion” or “ expulsion,” kept down in the very act 
of giving forth the voice, and converted into the 
“medial” form, as in the case of a person com- 
municating, in great earnestness of feeling, with 
another, standing at a distance, and yet exceed- 
ingly anxious not to be heard by a third person, 
still further off; or, as in the tone of extreme 
earnestness, uttered by the watcher in the chamber 
of a sick person. 


Examples of “ Suppression.” 


Hark! James, listen! for I must not speak loud. 
wish John to hear what I am saying ! 
Step softly! speak low! make no noise! 


This mode of voice may be termed a “half 
whisper”; it is the “aspirated” and “impure” 
tone, which lies half way between the ordinary 
tone of the voice and a whisper. It is caused by 
allowing a vast quantity of breath, not “ vocalised,” 
to rush out along with the sound of the voice. It 
is, in fact, “ explosion,” or “ expulsion,” merged, as 
it were, or drowned in a stream of “ aspiration,” 
and made to assume the style of “ medial stress.” 

III. VANISHING STRESS.— Besides the “radical,” 
or initial, and the “ medial,” or middle, “ stress,” 
there is also a “ vanishing,” or final “stress,” which 
begins softly, swells onward, and bursts out 
suddenly, and leaves off abruptly, at the very close 
of a sound, as in the jerking termination of the 
tone of impatient feeling. 

Thus, in the language of maddened impatience, 
as uttered by Queen Constance in her frenzy of 
grief and disappointment at the overthrow of all 
her hopes for her son in consequence of the peace 
formed between France and England :-— 


I do not 


Example of “ Vanishing Stress.” 
War ! war !—no peace: peace is to me a war! 

In tones of this class the voice withholds its 
force, and delays the explosion or expulsion till the 
last moment of the emphatic sound, and then 
throws it out with an abrupt, wrenching force, 
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which resembles that of a stone suddenly jerked 
from the hand. This species of stress, as it lies at 
the “ vanish,” or last point of a sound, is termed 
the “ vanishing stress.” 

IV. CompounD Srress.—The designation of 
“compound stress” is applied to that mode of 
forming tones which throws out the force of the 
voice in such a manner as to mark, with great pre- 
cision, the “radical” and the “vanish,” or the 
beginning and the end, of each accented or em- 
phatic sound. 

Thus, in the tone of surprise, which is marked by 
a bold upward slide, beginning very low and 
ending very high, the voice strikes with peculiar 
force on the first and last points of the slide, in 
order to stamp it more distinctly on the ear, as the 
vehicle of intense emotion. A striking example 
again occurs in the language of Queen Constance, 
in the situation mentioned above, when over- 
whelmed with astonishment at the news she has 
just received :— 


Krample of * Compound Stress.” 
Gone to be married! gone to swear a peace ! 
Gone to be friends! 

V. THOROUGH StREss.— This designation is, 
applied to that species of force which marks all the 
forms of “stress ”— “radical,” “ medial,” and 
“vanishing ”-— with intense power, on the same 
sound, so as to cause the character of all to be 
deeply felt, as in a bold shout, or any other very 
impressive form of voice, which indicates intense 
emotion. 


Example of “ Thorough Stress.” 
Awake! arise! or be for ever fallen ! 

In this shout of the arch-fiend to his fallen host, 
the tone, it will be perceived, is not that of mere 
volume or quantity, of mere loudness or physical 
force, as in the mechanical act of calling, or the 
voice of a public crier. It has the wide “ falling 
inflection” of authority and command, and the 
forcible ‘‘radical” stress and “expulsive” utter- 
ance of courage ; and to preserve the effect of all 
these, it must not only begin and close vividky, but 
exhibit a “ medial” “swell,” and a distinct “vanish.” 
It must, in other words, give distinctive force and 
character to the beginning, the middle, and the 
end of each accented s ° nd. 

VI, INTERMITTENT > TRESS, OR TREMOR.—The 
“tremor” (trembling , or “intermittent” stress, 
takes place in the utterance of all those emotions 
which enfeeble the voice, by their overpowering 
effect on feeling ; as, for example, in fear and grief, 
and sometimes joy, when extreme. This mode of 
utterance characterises also the feeble voice of age, 
or the tone of a person shivering with cold. 


ELOCUTION. , 


Bxampleg, of the former will be found in the 
section on “ Expressive Tones.” Of the latter we 
have instances in the language both of the old 
woman and the farmer in Wordsworth’s ballad, 
“Goody Blake and Harry Gill.” 

She prayed, her withered hand uprearing, 
While Harry held her by the arm— 


= ‘*God ! who art never out of hearing, 
iArener} { Oh! may he never nore be warm!” 


No word to any man he utters, 
Abed or up, to young or old ; 
But ever to himself he mutters, 


{T'r.] “* Poor Harry Gill is very cold!" 


X. EXPRESSIVE TONES. 


The word “tone,” in elocution, may be used, as 
in music, to signify the interval which exists in 
successive sounds of the voice as they occur in the 
gamut, or musical scale. But it is commonly used 
as equivalent, nearly, to the term “ expression” in 
music, by which is meant the mode of voice as 
adapted, or not adapted, to feeling. Thus we speak 
of the “ tones” of passion—of a “ false” tone—of a 
‘school ” tone. 

Every tone of the voice implies—(1) a certain 
“force,” or ‘“ quantity,” of sound; (2) a particular 
“note,” or “pitch ”; (3) a given “time,” or “ move- 
ment”; (4) a peculiar “stress”; (5) a special 
“quality,” or “character”; (6) a ‘prcdoniuating 
“inflection.” Thus, the tone of awe has “a very 
soft force,” a “ very low pitch,” a “ very slow move- 
ment,” “ media] stress,” and “ pectoral quality,” or 
that deep murmuring resonance which makes the 
voice seem, as it were, partially muffled in the 
chest, together with a partial “ monotone,” pre- 
vailing at the opening of every clause and every 
sentence. All these properties belong to the natural 
utterance of awe; take away any one, and the effect 
of emotion is lost—the expression sounds deficient 
to the ear. 

(xx]* Examplel. The béll | 
fool tike né nite of time, 
[=] But from its ]dss; to give it, thén, a tongne, 

[m.s.] Is wise | in man. As if an angel | spoke! 

[p.q.) 1 fel the sdlemn sound. If héard aright, 

@ Itis the knéll of my departed hours, 
Whére are they ?—With the yéars bey6nd the fldod. 

The first five of the properties of voice which 
have been enumerated are the ground of the fol- 
lowing classification and notation :— 


strikes { one. We 


KEY TO THE NOTATION OF ‘ EXPRESSIVE TONE.” 
“* Force.” 
[}] “loud”; []]] “very loud”; [x] “soft”; [xx] 
“very soft”; [ <] “increase”; [> ] “ decrease.” 
* These marks indicate [xx] ‘‘ very soft”; [,.] ‘‘ very low” 


[=] ‘very slow’’; [ms.] “medial stress ” ; (p.g.] “ Stoel 
quality,”—BSee Key to the Notation of ‘‘ Expressive Tone.” 
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; “ Pitch.” 
[°] “high”; [] “very high”; [,] “low”; (,,] 
“very low.” 
6é Key ” 


B43 “lively” — (full tone); ()] “ plaintive” — 
(semitone). 

“ Time.” 

[L] “quick”;[_ 0] “very quick”; [—] “slow”; 
[=] “ very slow.” 

“ Stress."+ 

[r.8.] “radical stress”; [m. 8.] ‘ medial stress ” ; 
[v.s.] “ vanishing stress ” ; [c.s.] “compound stress” ; 
[th.s.] “thorough stress”; [s.s.] “suppressed 
stress”; [¢7.] “tremor”; [ef. 3.] “ effusive stress ” ; 
[empul. s.] “‘expulsive stress”; [explo. 8.] “ explo- 
sive stress.” 

 Quality.”t : 

[%.g.] “ harsh quality ”; [sm.q.] “smooth quality”: 
[a.q.] “aspirated quality”; [ pw. t.] “ pure tone” s 
[p.g.] “pectoral quality”; [g. g.] “guttural quality”; 
[o.g.] “ oral quality ” ; [oro.g.] “ orotund quality.” 

* Combinations.” 

[h.g.q.] “harsh guttural quality”; 
“smooth pectoral quality,” etc. 

The above Key, though at first sight intricate, 
will occasion no serious difficulty to students who 
have read attentively the Sections on “ Stress” and 
“Quality.”. The notation will be found of great 
service, not only by suggesting appropriate “ ex- 
pression,” which a young reader might otherwise 
overlook, but by enabling the pupil to prepare for 
the exercise of reading or declaiming, by previous 
study and practice. 

It is a humiliating fact that, in many schools, 
the sublimest and most beautiful strains of poetry 
-—-take, for example, Milton’s invocation, “ Hail 
holy Light !”—are, from the neglect of “ expressive 
tone,” called out in the same voice with which a 
clerk repeats the number or the mark on a bale of 
goods, or read with the “free and easy” modula- 
tion of a story told by the fireside; or, perhaps, 
with tae pompous mouthing of the juvenile hero of 
a “spouting club,” with the languishing tone of a 
sick person, or with the suppressed, half-whispering 
utterance of a conscious cup: 

The notation of “expression” has been adopted 
with a view to the early formation of correct habit. 


[sm. p.g.J 


RULES ON EXPRESSIVE TONE. 

Rule 1—The tones of anger, veration, alarm, 
jear, and terror have an utterance ‘extremely 
loud, high, and quick,” “abrupt,” and “ explosive,” 
—or sometimes marked by “expulsive” and by 
“vanishing” stress—an “aspirated,” “harsh,” and 
“ guttural” voice, and are characterised throughout 
by the “ falling inflection.” : 

+ See Section IX., “Stress.”  $ See Section 1., ‘' Quality.’” 
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Example of Anger. 

He hath disgraced me, and hindered me of halfa million ; 
luughed at my losses, mocked at my giins, scorned my nation, 
thwarted my bargains, cooled my frienuts, heated mine énemies : 
and what's his reason? Iam A Jtw. Hath not a Jew éyes, 
hath not a Jew hands, organs, diménsions, Sinses, affections, 
pussions ? fed with the same food, hurt with the same wéapons, 
subject to the same discuses, healed by the same méans, warned 
and cooled by the same winter and sunner as a CHRISTIAN is ? 

Vexation. 

Say you so? SdAy you so?—I say unto you again, you are a 
shillow, cowardly hind, and you Lhe, Our plot is a good plot 
as ever was Idid; our friends true aul CONSTANT; a GOOD 
PLOT, good friends, and fril of expectation : an EXCELLENT plot, 
veRY goud friends, What a FROSTY-SPIRITED rogue is this !— 
An I] were now by this rascal, I could brain him with his 
LADY’8 FAN.—Oh! I could pivipe myself, and go to BUFFETS, 
for moving such & DISH Of SKIMMED MILK with so honourable 
an action! 

Alarm. 
Strike on the tinder, Ho ! 
Give me a TAPER; call up all my PEOPLE ! 
Get MORE tapers ; 
Taise all my KINDRED !— 
Call up my BROTHER !— 
Some | ONE Way, some ANOTHER ! 
Get WEAPONS, HO ! 
And raise some special officers of night ’ 


Fear. 
Oh! sive me, Hubert, SAVE ine: my eyes are Out, 
Even with the fierce tooks of these bloody men! 
Alas! what need you be so boisterous rough ? 
I will not struggle,—I will sTAND | STONE | STILL. 
For HEAVEn’s sake, Hubert! let me not be nouND! 
Nay, HEAR me, Hubert! drive these mén away, 
And I will sit as quiet as a LAMB ; 
I will not sti7, nor wince, nor speak a worn, 
Nor LOOK ! upon the irons | dugerly ; 
Lhrust but these mén away, and Vl rorGive you, 
Whatever torments you do put me to. 
Terror, 
Awake! AWAKE !— 
Rino the ALARUM BELL: MURDER! and TREASON! 
Baxquo, and DonaLBAIN! MALcoLm! AWAKE! 
Shake off this downy sleep, death’s counterfeit, 
And look on death itself’—Up! up! and see 
The great pdom’s image /—MALCOLM ! BANQUO! 
As from your GRAVES rise up, and walk like sprites, 
To countenance this horror ! 

Rule 2.— Wonder and astonishment are expressed 
by “loud, high, and slow utterance”; “ vanishing 
stress”; “aspirated” and slightly “guttural” 
“quality”; and prolonged “downward = slide.” 
Astonishment exceeds wonder in the degree of 
these properties. 


Example of Wonder. 
What is't ?—a spirit ? 
See ! how it looks about / Believe me, sir, 
It carries a brave form /—but ’t is a spirit J— 
1 might call him 
A thing divine ; for nothing natural 
I ever saw 80 novle ! 


Astonishment. 


Aionzo, What harmony is this ‘—my good friends, HARK ! 
Gonzalo. Marvellous sweet music ! 


Alon. Give us ind keepers, uLAVENB ! —TV hat were THESE ? 
Sebastian. <A living drollery/ Now will I believe 

That there are anicorns: that, in Arabia, 

There is one tree, the phanviz throne; one phoenix 

At this hour reigning there. 
Antonio. I'll believe both ; 

And what does élse want credit, come to me, 

And I'll be sworn ’tis TRUE, 


Note—Amazement, when it does not go to the 
utmost extreme, has a louder, but lower and slower 
utterance than astonishment; the other properties 
of voice are of the same description as those ex- 
pressed in astonishment, but increased in degree. 


Amazement. 


Gonzalo. IV’ the name of sumething holy, sir, why stand you 


_In this strange stare ? 


[.} Alonzo. Oh ! it is MonsTROUS ! MONSTROUS ! 
Methought, the billows spoke, and téld me of it; 
The winps did sing it to me; and the THUNDER, 
That deep and dreadful organ-pipe, pronounced 
The name of Prosper ; it did bass my trespass ! 


Rule 3.— Horror and extreme amazement have a 
“softened” force, an extremely “low” note, and 
“slow” movement, a “suppressed stress,” a deep 
‘‘nspirated pectoral quality,” and a prevailing 
* ynonotone.” 

Example of Horror. 

Now, o’er One half the world 
Nature sCems déad ; and wicked dréams abfixe 
The ciirtained sleeper ; witchcraft celebrates 
Pale Hécate’s Offerings ; and withered imiirder 
Aldrumed by his séntinel, the wolf, 
Whose howl's his watch, this with his stéalthy pice, 
With Tarquin’s ravishing strides, towards his design 
Moves like a ghost.—[,,.}] Thou sfire and firm-set Garth 
Héar not my stéps which wily they walk, for far 
The véry stones prite of my whéreabouts, 
And tike the présent horror from the time, 
Which now suits with it. 


Extreme Amazement. 
Oh! answer me: 

Let me not burst in ignorance! but téll 
Wh f thf candnised bones, héarsed in death, 
Have birst their cérements ! whf the sépulchre, 
Wherein we saw thee quietly iniirned, 
Hath oped his ponderous and inarble jaws, 
To cast thee up again! [,.] What may this mean, 
That thou, déad corse, agdin, in cOmplete atéel 
Revisit’st thiis the glimpses of the mon, . 
Making night hideous ; and we fo6ols of nature, 
So horribly to shike our disposition, 
With thoughts beyGnd the reaches of our souls ? 
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[Continued from p. 116.]} 


THE NUMERALS. 
In German, as in other languages, the numerals 
are arranged into classes according to their significa- 
tion—viz., Cardinal, Ordinal, Distributive, etc., as 
will be explained under their respective heads. 
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@HE CARDINAL NUMBERS. 
The cardinal numbers, whence all the others 
are derived, are those answering definitely to the 
question, “How many?” They are the following :— 


Giné (ein, eine, cin) 1. rreipig 30. 
3roei 2. ein und kreipig, 2. 31, etc. 
rrei J. vietsig 40, 
vier 4. flinfzig 50, 
fin 5. fechgig (not fech83ig) GO. 
techs G. fiebenszig O7° fichsig 70, 
fieben as Ad t3ig 80. 
ade &. Neunyig 90. 
new 9. hunvdert 100. 
gehn 10, huntert und cing 10], 
elf 11. Hunvert urd zwei 102. 
awilf 12. huntert und tret, 2. 103, ete. 
rreigehi 13. wei huntert 200. 
orergehir 14. trei Huntert 300. 
flinfgehn 1h, tanyend 1,000. 
jechyehn 16. gruct taufend 2,000. 
fiebenjehn or fiebsehn 17. rrei taufend 3,000. 
adtzehn 18. gehn taufend 10,000. 
neungebit 19), Yuntert taujend 100,000. 
sWwanig 20, cine Diillion 1,000,000. 
cin UND swangiy a De zwei Miillionen 2,000,000. 


swei und grrangig, ¢. 22, etc. 

Observe that the cardinals are, for the most part, 
inteclinable. 

Gin, one, however, is declined throughout like 
the indefinite article. I+ is, in fact, the samc 
word with a different use, and is distinguished 
from it in speaking and writing only by a stronger 
emphasis, and by being usually written with a 
capital initial. This is the form which it has when 
immediately before a noun, or before an adjective 
qualifying a noun. Thus: - 

Masculine. 
ay | Gin Mann, one man. 
Gin guter Mann, one good man. 
Gines Mianneés, of one man. 
Gines guten Manneé, of one good man. 

In other situations, cin follows the ordinary rules 

of declension ; thus in the-- 
(@) OLD FORM. 
Nom. Giner cine cine’, ONC. 
Gen. Gines cincr cine’, of onc, Cte. 


Gen. { 


(0) NEW FORM. 
rie cine taé cine, the one, 
Ter chen re8 cinen, Of the one, 
etc. 
(¢) MIXED FORM. 
nteine cine mein cines, My One. 
miciner cine omeines einen, of my 
one, etc. 


Nom, Ber cine 
Gen. Océ cinen 


Nom, Mein einer 
Gen, Dteines cinen 
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In relation to the numeral ein, note, further, 
these three things :-— 

That in merely counting, it has the termination 
of the neuter, with e, however, omitted; as:—Giné, 
gwei, dret, one, two, three, etc; 

That eit may be used in the plural when the 
design is to distinguish classes of individuals, as :— 
Die Ginen, the ones, Der Ginen, of the ones, etc., just 
us in English we say, the ones, the others ; 

That ein, unlike the English one, cannot be 
employed so as to fill the place of a noun. Thus 
we cannot say in German, “A new one,” “a good 
one,” ctc. In such cases, the adjective stands 
alone. 

Zwei, tno, and trei, three, when the cases are not 
sufficiently pointed out by other words in the 
context, are declined thus :— 


Nom. 3wei, two. Drei, three, 


Gen. 3nweier, of two. Dreier, of three. 
Dat. 3weien, to or for two.  Dreien, to or for threc. 
Acc. 3ywet, two. Drei, three. 


In place of 3wei, feite (Doth), which is declined 
like an adjective in the plural, is often employed, 
as :—Beire Augen, both eves; Die beiten Brier, both 
the brothers. ‘The neuter beiteés never refers to 
persons. 

All the rest of the cardinals, when employed 
substantively, take -en in the dative, except such 
as ulready end in these letters, ag :—-Ieh habe e8 Finfen 
gefagt, I have told it to five (persons). 

Hundert and Taufend are often employed as 
collective (neuter) nouns, and regularly inflected, 
as: singular nom. taé Suntert (the hundred), gen. 
tes Hunderté (of the hundred), etc.; plural nom. ti: 
Ounterte (the hundreds), etc. Diillion (million) is, 
in like manner, made a noun (feminine), and is in 
the singular always preceded by the article, as :— 
Gine Million, a million. 

In speaking of the cardinals merely aa figures or 
characters, they are all regarded as being in the 


Jeminine gender, as:—Die Giné, the one; tie 3ywei, 


the two; tie Drei, the three—where, in each case, 
the word 3h (number) is supposed to be under- 
stood: thus, Tie (3ah{) trei, the (number) three. 


THE ORDINAL NUMBERS, 

The ordinal numbers are those which answer to 
the question, “Which one of the series?” ‘They 
are regularly inflected according to the rules already 
given for the declension of adjectives. 


ORDINALS. 

Der finfte, the fifth. 
n fechfte, the sixth. 
n flebente, the seventh. 
1 achte, the eighth. 


Ter erfte, the first. 
n gweite, the second. 
n tritte, the third. 
n ‘terte, the fourth. 
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Der neunte, the ninth. 
n 3ebnte, the tenth. " 
n ¢ffte, the eleventh. " 
n gwalfte, the twelfth. " 


Der viersighte, the fortieth. 
fiinfgigfte, the fiftieth. 
fechsigfte, the sixtieth. 
flebengigfte o7 fiebsigfte, 


» dreigehbnte, the  thir- the seventieth. 
teenth. n adtzigfte, the eightieth 

n vierjebnte, the four- 1» neunzigfte, the nine- 
teenth. tieth. 


n finfjehnte, the fifteenth. , 
n fechzehnte, the sixteenth. 


hunvertfte, the 100th. 
hunvert und erfte, the 


n flebengehnte o7 fiebsehnte, 101st. 

the seventeenth. n Huntert und greite, the 
n achtzebnte, the eigh- 102nd. 

teenth. » buntert und dritte, the 
n neunzebnte, the nine- 1038rd. 

teenth. n gweibundertfte, the 
n jrangigfte, the twen- 200th. 

tieth. n dreihbundertfte, the 
» cit und gwanjigfte, the 300th. 

twenty-first. » taufendfte, the 1,000th. 
n jgtwei und gwangigfte, the » gweitaufendfte, the 

twenty-second. 2,000th. 
n dvveifigfte thethirtieth. » breitaufendfte, the 
, ein und dreifigfte, the 3,000th. 

thirty-first. n 3ehntaufendfte, the 
n gel und breifighte, 2., the 10,000th. 


hunterttaufendfte, 2, the 
100,000th, etc. 

Observe that, in the formation of the ordinals 
from the cardinals, a certain law is observed: 
viz., from jwei (two) to neungehn (nineteen), the 
corresponding ordinal in each case (britte and arhte 
excepted) is made by adding the letters -te, as :— 
smei, two; jweite, second; vier, four; vierte, fourth, 
etc. Beyond that number (nineteen), the same 
effect is produced by adding -fte, as :—3wangig, 
twenty ; jwanjigfte, twentieth, etc. G@rfte is from 
eber (before). 

Note, also, that der anbdere (the other) is often used 
tn place of ber jweite, but only in cases where two 
objects alone are referred to. 

In compound numbers it must be observed that 
the last one only, as in English, bears the suffix 
-te or -fte; but in this case the units usually precede 
the tens; thus, Der vier und gwangig fle, the four and 
twentieth. 

We have also a sort of interrogative ordinal, formed 
from mie (how) and viel (much, many), which is 
used when we wish to put the question, “‘ Which of 
the number?” as:—Der wievielfte ift heute? what day 
of the month is to-day? Das wievielfte ift 8? how 
many does that make ? 


DISTRIBUTIVE NUMERALS. 


The distributives, which answer to the question, 
“‘ How many at a time?” are formed, as in English, 


thirty-second, etc. I" 
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by coupling cardinals with the conjunction un> 
(and), or by using before them the particle je (ever, 
atatime). ‘Thus :— 
Bwei und giei, two and two; or je gwei, two at a 
time. 
Drei und drei, three and three; or je drei, three at 
a time ; etc. 


MULTIPLICATIVE NUMERALS. 

The multiplicatives, which answer to the question, 
‘How many fold?” are formed from the cardinals 
by adding the suffix -fad (fold) or -faltig (having 
folds). Thus :— 


Ginfad or einfaltig,* onefold, or single. 

Sweifac or gweifiltig, twofold, or having two folds, 
or double. 

Dreifach or vreifaltig, threefold, or treble, or triple. 

Pierfac or vierfaltig, fourfold, or having four folds, 
or quadruple. 


VARIATIVE NUMERALS. 

Variatives, which answer to the question, “ Of 
how many kinds?” are formed from the cardinals 
by affixing lei (a sort or kind), the syllable er being 
inserted for the sake of euphony. Thus :— 

Ginerlei, of one kind. Dreierlei, of three kinds. 
3weierlci, of two kinds. Mandperlei, of many kinds, etc. 


DIMIDIATIVE NUMERALS. 
The dimidiatives, which answer to the question, 
“ Which (i.e., which of the numbers) is but a half?” 
are formed from the ordinais by suffixing the word 
balb (half). Thus :— 


3weitehalb,f the second half (i.e, one whole and 
a half), 13. 

Drittehalb, the third half (/.e., two wholes and a 
half), 23. 

Viertehalb, the fourth half (7.e., three wholes and 
a half), 32; etc. 


ITERATIVE NUMERALS. 


The iteratives, which answer to the question, 
“ How often, or how many times?” are formed 
from cardinals and from indefinite numeruls, by 
the addition of the word mal (time). Thus :— 


Ginmal, one time, once. 
Dreimal, three times. 


seredmial, each time. 
Viel mal, many times; etc. 


Mal is sometimes separated from the numerals, 
and is then regularly declined as a neuter noun. 


* Ginfaltig is also applied to what is simple, artless, or silly, 

+ Instead of jiweitebalb, the word in common use is anderthalb ; 
the part anbdert being frdm ber anvere, the second, The 
word shotld be anvterebalb ; but the final e is exchanged for a t, 


probably. for the sake-of' assimilating it in Jorm to the rest of 
the werds of this clang. 
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= DISTINCTIVES. 

The name distinctives is applied to a class of 
ordinal adverbs which answer to the question, “In 
what place in the series?” and which are formed 
by affixing -ené to the ordinal numbers. Thus :— 
Grftené, first ov in the first iertené, fourthly. 

place. Biinftens, fifthly. 
Sweitené, secondly. Sedftens, sixthly; etc. 
Drittené, thirdly. 

Under the name distinctives may also be set 
down a class of numeral nouns, formed from the 
cardinals by the addition of the suffixes -er, -in, and 
-ling, which are used to designate “one arrived at, be- 
longing to, or valued at acertain number.” Thus :— 

Gechziger, a sexagenarian, or one of a company 

of sixty. 

Dreier, a threepenny piece, a coin of 3 pfennigs 

Prussian. 

Gifer, wine of the year 1811. 

willing, a twin, one of two. 


PARTITIVES OR FRACTIONALS. 

Under the name partitives are embraced a class 
of neuter nouns answering to the question, ‘“ What. 
part ?” which are formed by affixing to the ordinals 
the suffix -te{ (part). Thus:— 

Drittel, a third. Sicben tel, a seventh. 
Viertel, a fourth. Ad tel, an eighth; etc. 

Tel is a contracted form of the word Theil (a 
part). From 20 upwards, note that -ftel (instead of 
-te() is added, as :—3wanyjigftel, the twentieth ; etc. 


INDEFINITE NUMERALS. 


The inde§nite numerals, which are, for the most 
part, used and inflected as adjectives, are commonly 
clivided into such as serve to indicate Number, such 
as merely denote Quantity, and such, finally, as are 
employed to express both. 

Those indefinite numerals which denote number 
only are the following :— 


Serer =» fede = jete8, each, every. 
Seglider = -e -¢8, 4, - Old and unusual 
Sevwerer —--e “8, ,, 7 forms of jeter. 


Manchew mance, manches, many a, many (in the plural). 
Mehrere, several (plural of mehr, more). 

Those which are employed to denote quantity 

only are the following :— 

Gtwaé, some ; which is indeclinable. 

@anj, the whole, as opposed to a part; declined 
generally like an adjective. Jndeclinable, 
however, when placed before neuter names 
of places and not preceded by an article or 
pronoun, as :-—Ganj Deutfelanr, all Germany ; 
(with the article or pronoun preceding) Da8 
ganze Deutfehland, the whole of Germany ; Gein 
ganze Reiehshum, his whole riches. 
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$alb, half, follows the same law in'declension as 
the word gan3 above. 


Those denoting both number and quality are the 
following :— 


Wer, alle, alles, all—applied to quantity in the 
singular only, as :—Ufler Reiehthum, all riches ; 
alle Macht, all power ; alles Golt, all gold ; vices 
alles (not alle) will ich geben, all this will I give; 
welded alles, all which. Placed before a pro- 
noun which is followed by a noun, the 
terminations of declension are often omitted, 
as :—UM (for alles) tiefe’ Geld, all this money ; 
al (for aller) viefer Wein, all this wine. In the 
neuter of the singular, it often denotes an 
indefinite number or amount, as :—WAles, wae 
reifen fann, veifet, all that can travel, do travel ; 
Gr fceint alles gu wiffen, he seems to know 
everything. In the plural, the word denotes 
number, as:—Alle Menfehen, all men; an allen 
Orten, in all places. It is never used in the 
sense of whole, which is expressed bv canj, 
as :—Der ganze Fag, the whole day; nor is it 
followed, as in English, by the definite 
article, as :—2flee Geld (not alles tas Geld), ail 
the money. Finally, the phrases “all of us,” 
“all of you,” etc., are in German, Wir alle, 
we all, etc. The plural is used like cur 
word every, as:—Sch gehe alle Tag, I go every 
day. 

Giniger, einige, einige’, some, few ; applied to number 
in the plural only. 

Gtlicher, -e, -e8, some; Synonymous with einiger. 

Kein, feine, fein, no, none; declined like Gin, cine. 
ein, one; as:—Sein Vater, no father; feine 
Mutter, no mother; fein Kinr, no child. When 
employed as a noun, it takes the old form of 
declension, as :—Seiner ter alten Berehrer, none 
of the ancient worshippers. 

SGammtlicjer, -e, -¢6, entire. Regularly declined like 

Gefammter, -e, -¢8, whole. adjectives. 

Niel, much (in the plural, many), when it expresses 
quantity or number, taken collectively, and 
is not preceded by an article or a pronoun, 
is not declined, as:—iel Gold, much gold ; 
but Daé viele Golr, the quantity of gold. 
When applied to a number, as individuals, 
itis regularly declined—as, Gieler, viele, vicles, 
etc. Thus, Viele Manner find trige, Many men 
are indolent ; Gr hat febr viele Sreunte, und ih 
habe auch viele, he has a great many fi'e ds, 
and I have also a great many. 

Wenig, é¢t¢tZe (in the plural, few), follows the same 
rules of inflection as viel above. 

Mehr, more, ak indeclinable. For the plural 

Weniger, less, of mehr, however, see above. 
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Genug, enough, sufficient ; never declined. Geld 
genug, money enough. 
Micra, nothing. 
Lauter, merely, only ; never declined. Lauter Kurfer 
copper only or nothing but copper. 
PRONOUNS. 
In German, as in other languages, will be found 
a number of those words which, for the sake of 
convenience, are employed as the direct representa- 
tives of nouns, These are the Pronouns. They are 
divided, according to the particular offices which 
they perform, into six different classes, viz. :— 
Personal, Possessive, Demonstrative, Determinative, 
Relative, and Interrogative. 


TABLE OF THE PRONOUNS. 


PERSONAL PRONOUNS, 


Singular. Plural, 
am, I. Mir, we. 
Su, thou. Shr, ye. 
Gr, he. Sie, they. 
ie, she. Gie, they. 
Ge, it. Cie, they. 


DEMONSTRATIVE PRONOUNS, 
Diefer, this. 
Sener, that. 
Der, this vr that. 


RELATIVE PRONOUNS. 
Welder, who, which. 
Der, that. 
er, who, he or she, who 
or that. 





INDEFINITE PRONOUNS, 
Man, one, a certain one. 
Semand, SOmeone, sOme- 


body. 
Miemand, no one, nobody. 
Secvermann, everyone, 
everybody. 


POSSESSIVE PRONOUNS, 


Singular. Plural, 
Mein, my. Unfer, our. 
Dein, thy. G@uer, your. 
Sein, his. br, their. 
Sor, her. 

Sein, its. 


DETERMINATIVE PRONOUNS, 
Der, that, that one, he.- 
Derjenige, that, that person 
Derfelbe, the same. 
Selbiger, the same. 
Solder, such. 

INTERROGATIVE PRONOUNS, 
Wer? who? Was? what? 
Welder? who? which? 
Was fir? what sort of? 


REFLECTIVE AND RECIPROCAL 
PRONOUNS. 


Cid, himself, herself, it- 
self, themselves. 
Ginanter, one another. 


PERSONAL PRONOUNS. 
There are then five personal pronouns—namely, 


3d (7), which represents the speaker, and is there- 
fore of the first person ; Du (thow), which represents 
the hearer, or person spoken to, and is therefore of 
the second person; and Gr (he), Sie (she), G8 (it), 
representing the persons or things spoken of, and 
therefore of the third person. They are declined 
thus :— 


Singular. Plural. 
FIRST PERSON (ALL GENDERS). 
Nom. 3¢, I. Mir, we. 
Gen. Meiner, mein, of me. Unfer, of us. 
Dat. Mir, to me. Uné, to us, 
Acc. Mid, me. Uné, us. 
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SECOND PERSON (ALL GENDERS). 


Nom. Su, thou. sbr, ye or you. 

Gen. Deinerorrein, of thee. . Guer, of ‘you. 

Dat. Dir, to thee. Gud, to you 

Acc. Dich, thee. Guch, you. 
THIRD PERSON (MASCULINE). 

Nom. Gr. he. Sie, they. 

Gen. Gciner or fein, of him. Shrer, of them. 

Dat. 3m, to him. Shnen, to them. 

Acc. hn, him. Sie, them. 
THIRD PERSON (FEMININE). 

Nom. Gie, she. Sie, they. 

Gen. Shrer, of her. Shrer, of them. 

Dat. Shr, to her. Shnen, to them. 

Acc. Gie, her. Cie, them. 

THIRD PERSON (NEUTER). 

Nom. @é, it. Sie, they. 

Gen. Geiner, of it. Shrer, of them. 

Dat. 36m, to it. Shnen, to then. 

Acc. @é, it. Sie, them. 


REMARKS ON THE PERSONAL PRONOUNS. 


The genitives mein, tein, fein, are the earlier forms. 
The others (meiner, teiner, feiner) are the ones now 
commonly used. 

When construed with the prepositions halben, 
wegen, and um—willen (signifying “for the sake of,” 
“on account of”), these genitives are united with 
the preposition by the euphonic letters et, or (in 
case of unfer and ener) simply t. Thus, Meinetwegen, 
on account of me; um unfertwiflen, on account of us, 
etc. 

The personal pronouns of the third person, when 
they represent things without life, are seldom, if 
ever, used in the dative, and never in the genitive. 
In such instances, the corresponding case of the 
demonstrative ter, tie, tad is employed: thus, teffen 
(of this), instead of feiner; and teren (of these), 
instead of ihrer. 

The word felbft or felber (self, selves) may also, for 
the sake of greater clearness or emphasis, be added 
not only to the pronouns, but even to nouns. Thus, 
Sch fel6ft, I myself; tie Leute felbft, the people vhem- 
selves. 

Here, too, observe that the personal pronouns 
have also in the plural a reciprocal force. Thus, 
fie lieben fich, they love one another. But as fie licben 
fim, for example, might signify “they love them- 
selves,” the Germans also use the word cinanter (one 
another), about which there can be no mistake: as, 
fie lichen einanter. 

In polite conversation, the Germans use the third 
person plural where we use the second ; thus, 3d 
habe Gie gefehen, I have seen you. To prevent mis- 
conception, the pronouns thus used are written 
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with a capital letter; as, 3d tante Shnen, I thank 
you. 4 similar sacrifice of grammar to (supposed) 
courtesy may be found in our own language, for we 
invariably use the plural for the singular: thus, 
‘How are you?” instead of “ How art thou?” The 
Germans proceed just one step beyond this, and, 
besides taking the plural for the singular, take the 
third person forthe second. With them, our familiar 
salutation, “How do you do?” would be, “ How do 
they do?” 

It must be observed, however, that the second 
person singular (Du) is always, as in English, used 
in addressing the Supreme Being. It is also the 
proper mode of address among close friends and 
near relatives. The second person plural is employed 
by superiors to their inferiors. The third person 
singular (er, fie) was used in the same manner—that 
is, by masters to servants, etc. 

The neuter pronoun (cé) of the third person 
singular, like the words it and there in English, 
is often employed as a nominative both before and 
after verbs, singular and plural, as a meré expletive 
—that is, more for the purpose of aiding the sound 
than the sense of the sentence. In this use, more- 
over, it is construed with words of all genders, 
Thus, &8 ift ber Mann, it is the man; Geé ift rie Fran, 
it is the woman; G6 find Miinner, they are men; G8 
ronnert, i¢ thunders; G6 folgten viele, there followed 
many ; etc. 

When cé is thus used with a personal pronoun, 
the arrangement of the words is precisely the 
reverse of the English, as:—3 bin e¢@, it is I; Du 
bift ¢é, itis thou; Gie find e8, it is they; etc. 


POSSESSIVE PRONOUNS. 


The possessive pronouns are derived, each re- 
spectively, from the genitive case of the personal 
pronouns. 

Note that in declining unfer and ener, the ¢ before 
tis often struck out. Thus :— 


Unfrer (for unferer), unfre for unfere), unfres (for unferes), 
etc, 

cure’ (for encres), 
etc. 


By their forms, therefore, these pronouns indicate 
the person and number of the nouns which they 
represent—that is, the person and number of the 
possessors, As, moreover, they may be declined 
like adjectives, they also make known by their 
terminations the gender, number, and case of the 
nouns with which they stand connected; for, in 
respect to inflection, a possessive pronoun agrees 
in gender, number, and case, not with the possessor, 
but with the name of the thing possesscd. 

The possessive pronouns, when conjunctive—that 


GurcP(for eucrer), cure (for cuere), 
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is, when joined with a noun—arc inflected after the 
Old Form of declension, except in three places 
(nom. sing. mase. and nom. and acc. neuter), in 
which the terminations are wholly omitted, thus :— 


Singular. Plural. 
MASC, FEM, NEUT. FOR ALL GENDERS. 

Nom. Mein meine micint. Meine, my. 
Gen. Deine = meiner —meines. Meiner, of my. 
Yat. Memem —o meiner meinem. Meinen, to my. 

Acc. Meinen mcine mcitt. Preine, my. 


When, however, these pronouns are absolute 
(that is, when they stand alone, agreeing with a 
noun understood and demanding a special emphasis) 
the terminations proper to the three places noted 
above are of course affixed. Thus, Dicfer Sut ift 
meiner, nicht tener, this hat is mine, not thine; riefes 
Buch ift meine’, this book is mine. 

But when a possessive pronoun absolute is 
preceded by the definite article, it then follows 
the New Form of declension. 

Often, too, in this case, the syllable ig is inserted, 
but without any change of meaning. 

When, finally, a possessive pronoun is employed 
as a predicate, and merely denotes possession, 
without special emphasis, it is not inflected at all. 
Thus, Der Garten ift mein, the garden is mine; tre 
Stube ift rein, the room is thine; ras Haus ift fein, the 
house is his. 

It should be added that the Germans, when ro 
obscurity is likely to grow out of it, often omit the 
possessive pronoun, where in English it would be 
used; the definite article seeming sufficiently to 
supply its place ; as :—3¢h habe cf in ren Hanten, I have 
it in the hands (that is, I have it in my hands). 


KEY TO TRANSLATION FROM GERMAN (p, 116). 
THE REDBREAST. 


A redbreast caine in the severity of the winter to the window 
of a pious countryman, as though it wished to come in. Then 
the countryman opened his window, and took the confiding 
little creature kindly into his dwelling. 1t picked up the 
scraps and little crumbs which fell from his table. The 
children of the countryman also loved and cherished the little 
bird. But now, when the spring again came in, the land and 
the bushes were in leaf, the countryman opened his window, 
and the little guest flew away into the neighbouring wood, and 
built his nest and sang his merry little song. 

And, behold ! when the winter returned, the little redbreast 
came again to the house of the countryman, and had brought 
his little mate with him. Again the countryman, with his 
children, rejoiced very much when they saw both the little 
creatures, as they looked confidingly around out of their clear 
little eyes; and the children said: ‘‘The little birds look 
at us as if they wished to any something.” 

Then the father answered: ‘‘If they could talk, they 
would say, Kind confidence awakes confidence, and love 
begets return of love!” 
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COMPARATIVE ANATOMY.—L 


INTRODUCTION—TERMS EMPLOYED IN CLASSIFICA- 
TION—DIVISIONS OF THE ANIMAL KINGDOM. 


THE simple instructions given by Linné to all suc- 
ceeding naturalists were ‘“ Observe and compare.” 
The Swedish naturalist, whom we call Linnzeus, 
assiduously followed his own maxim, and became 
one of the greatest masters of the description, and 
the largest contributor to the science of the classi- 
fication of living things whom the world has 
known. 

All the higher animals are free, locomotive, well- 
defined individuals. Each has within the circum- 
scribed limits of its body, whether that body be of 
moderate dimensions or extremely minute, every 
organ which is requisite to self-existence and re- 
production. The actions which the body has to 
perform in order to carry on that orderly system of 
constructive change which is always associated 
with life, are very numerous. To perform these 
actions, many complex organs are required ; hence 
an animal is a very compact piece of machinery, no 
part of which can be dispensed with without. crip- 
pling the whole. As ina large factory every band, 
and wheel, and rod, from the great piston to the 
little bobbin, has its separate office, the adaptations 
to which have required thought and contrivance, 
so there isno part of any animal which is not fitted 
to carry out some necessary function. 

The outward form of animals is often beautiful, 
and the study of it instructive; but it is obvious that 
we cannot expect to know anything of the animal, 
considered as a machine, until we have searched it 
throughout by cutting down to every internal organ, 
and examining all the peculiarities of each. If we 
neglect to do this, it is not only probable, but 
certain, that in the unexamined part we shall leave 
some secret of its life, some admirable contrivance, 
some wonderful adaptation, unnoticed. This leads 
us to the conclusion that in order to acquire a know- 
ledge of living things we must use the knife. The 
microscope, the injecting svringe, and all the ap- 
pliances of modern science may be used, but the 
knife or scalpel is indispensable, and the use of it 
has givena name to the science. The word anatomy 
is derived from the Greek avd (an’-a), through, and 
Touh (tom'-e), a cutting. In following the Linnean 
direction to observe in this realm of Nature, it was 
natural that the only means of observation should 
give its name to the science which sprang out of 
the investigation. At first, however, the study was 
directed upon one species only. 
than one the proper study of mankind is man, it 
was natural that at first the human frame should 
monopolise all the attention of scientific dissectors. 


If in more senses 
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Hence the word anatomy was applied tocthe study 
of the structure of the human species. As science 
advanced, other animals were examined in the same 
way, and the new study, as it always suggested a 
comparison with the results of the old, was called 
Comparative Anatomy. 

Comparative anatomy is a study of all the parts 
of all the different kinds of bodies which are found 
in the animal kingdom, so far as structure is con- 
cerned. Strictly speaking, it treats of the dead 
animal alone. It describes the machine when the 
motive power has ceased to act. Nevertheless, in 
examining the structure of a species it is quite im- 
possible, and very undesirable, to exclude the idea 
of the function which the several parts have to 
perform when animated with life. Thus the twin 
studies of anatomy (or the structure of living 
beings) and of physiology are indissolubly connected, 
though distinct from one another. The mechanist 
has to do with the several parts of the engine while 
they are at rest, but every fitting is constructed 
with reference to motion. He cannot exclude the 
idea of motion while he is constructing his machine. 
He asks himself at every stage, Will it go? will it 
do its work well? The works of God cannot be 
constructed by man, and their simplest contrivances 
can scarcely be imitated ; but man can examine and 
analyse them, and as he does so he will be continu- 
ally asking himself, How does this structure act in 
the living animal? and exclaim, as knowledge 
dawns upon him, How admirably is this organ 
constructed to do its work | 

The words comparative anatomy, however, suggest 
another truth—they suggest that living beings may 
be compared with one another. Every animal 
might be made a study by itself, as man has been. 
The fact that man’s frame has been the subject. of 
thousands of books, and the object of millions of 
investigations, and still affords unsolved problems, 
shows that the study of each species is almost un- 
limited. On comparing the bodies of different 
animals, it is found that they are not totally dis- 
similar structures. The first thing which stpikes 
the student is that a very large number of animals 
are constructed upon the same ground-plan—they 
differ only in the details of their structure. Now, 
the details of structure are often most apparent on 
the exterior, while the essential plan lies deeper. 
The anatomist (7.e., dissector) will often reveal a 
similarity between two animals which the zoo- 
logist would not suspect. If we take two animals 
so utterly dissimilar in size, outward form, and 
habits as the bat and the pig, and dissect them, we 
shall find that in the main they are alike. Not only 
is there a bony axis composed of many joints in the 
interior of the body of each, which supports the 
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animal, gjves origin to the muscles, and protects 
the nervous matter, but with few and slight excep- 
tions we find bone for bone, muscle for muscle, 
nerve for nerve, in comparing each point of the 
internal structure of the two animals. Not only is 
the fore limb of a dog built upon the same plan as 
the arm of a man, but it is essentially more like it 
than it is to the hind limb of the same animal. 

The similarity of structure which is found 
throughout a very large number of animals is the 
first fact which strikes every candid student of 
comparative anatomy. It is fortunate for the study 
that this isthe case. If every animal were built up 
on an independent plan, no one could hope to gain 
@ comprehensive view of the structure of the animal 
kingdom ; nor would the study be so interesting, 
for the human mind delights in similitudes and 
generalisations ; moreover, on this likeness of struc- 
ture all classification of animals depends. 

In pursuing his study, the comparative anatomist 
finds that while a very large number of animals are 
constructed after-the same pattern, this pattern 
does not run through the structure of all animals. 
He finds another multitude of animals which are 
built upon a plan common to them all, but this plan 
is quite different from that which characterises the 
first group. When he has determined the number 
of these large groups, he finds farther that each 
species in one of these groups is not in the same 
degree like or unlike every other of the same group. 
If a, b, c, etc., represent a number of animals in a 
large group, he finds that 9 is not as like to @ as Db 
is to a, so that he can arrange them in something 
like order, placing one next to that to which it is 
most like, so as to show that though z be to a great 
extent unlike a, yet it is connected with it by the 
intermediate links. Our student will find also that 
each species is not in the same degree like or un- 
like even its next-door neighbour, as every other 
two next-door neighbours are. In other words, 
there are gaps in the series, and very useful these 
gaps are, because they enable us to split up the 
thousands of species which belong to each group 
info natural sections. The great groups themselves 
are only caused by very wide gaps; and these 
groups are subdivided by less marked gaps into 
smaller groups, and so on. The reader must always 
remember that the vast scheme of animated nature 
is far more complex than any of these poor illustra- 
tions express, or else he will be misled by that 
which was intended to explain it. Perhaps the best 
illustration of the relations of animals to one 
another is that of the richly branched head of a 
large tree. In summer, when the leafy covering 
presents an even surface to the eye, the connection 
of the ultimate twigs is not apparent ; but in winter 
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we can see that a number of twigs spring from one 
little bough, a number of these boughs spring from 
a branch, and a number of these branches may be 
traced down to where they diverge from the giant 
fork. 

It follows from this arrangement that a great 
many things may be said about the structure of 
each animal in one group which will be true of all 
in that group. A great many more facts may be 
stated of the animals of a smaller group, and so on. 
Now these statements are the results of compara- 
tive anatomy, and the only true grounds of classi- 
fication. 

The comparative anatomist has a most difficult 
task before him, and the collected wisdom of all 
comparative anatomists has not saved them from 
many blunders; but every student of the science 
has this satisfaction: he knows that the classifica- 
tion which is being worked out is not an imaginary 
but a real one. The classification which unites 
animals into groups within groups, grounded on 
their likeness more or less to one another, indicates 
a real and natural relationship in those which are 
placed together. 

Of course, the fact that we can say 80 many things 
which are true of a whole group of animals, but 
which cannot be said of any animal not belonging 
to that group, greatly simplifies the whole study of 
comparative anatomy. ‘Thus we can frame defini- 
tions of groups, but there is this difficulty in this 
treatment of the subject: we are not acquainted 
with all animals, and it not unfrequently happens 
that when we have made our definitions of two 
groups, apparently perfectly distinct, some strange 
creature from some outlandish country is brought 
home which has some of the characters given in 
one definition and some that are given in the other. 
Then the definitions have to be re-framed so as to 
include the new species on one side or other of the 
line of demarcation, or a new group made for its 
accommodation. To avoid this result, it is perhaps 
better to take some one animal of a group which 
has all the essential features of its group well 
developed, and describe it as a type, laying stress 
on the description of those peculiarities which are 
the most widely possessed by the members of the 
group. Asamatter of fact, it will be found that 
an immense number of forms cluster closely around 
such a typical species, whilst those forms which lie 
between two such types will be few and rare. This 
plan of describing types we shall endeavour to 
follow ; but since the human mind longs for defini- 
tions because they are definite, we can hardly 
escape sometimes giving them. 

The animal kingdom is the realm we have to ex- 
plore. How is it bounded? The question involves 
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us in the very difficulty to which we have just re- 
ferred. The animal kingdom is cut off from the 
mineral kingdom by the fuct that while a mineral 
remains unchanged unless acted on by external 
forces, an animal is compelled to pass through a 
series of changes. But how shall we distinguish 
an animal from a vegetable? The answer which 
would naturally suggest itself is: An animal moves 
and feels. Yes, but what is meant by movement 
and feeling? Many animals are fixed, and grow up 
from the rocks beneath the ocean as plants do, and 
some plants possess not only motion but locomotion. 
We cannot interrogate the lowest animals as to 
whether they feel, and if we are guided by appear- 
ances the sensitive mimosa feels. The fact is, we 
cannot define, for whatever the definition, some 
troublesome species of plant or animal obtrudes 
itself to disturb our distinction. We can, however, 
affirm many things about plants and animals which 
are generally true of the one kingdom and exclusive 
of the other. Thus, animals cannot exist on mineral 
substances alone, but most plants both can and do 
do so. Animals generally have an internal cavity 
to lodge their food while it is being dissolved and 
absorbed ; plants have no stomach. Most animals 
have a nervous system, that is, a material by which 
the whole organism is connected into a sentient. 
individual, and which conveys volition through the 
frame ; no plant has a nervous system. ‘These con- 
trasts between a typical animal and a typical plant 
must satisfy the reader. The lower groups in both 
kingdoms present species which it may be difficult 
to assign to their respective spheres; but by keep- 
ing in mind the typical or ideal plant or animal, we 
shall usually be able to determine the position of 
every form which presents itself. 

We shall now give an outline of the classification 
of the animal kingdom, only showing its main fea- 
tures, and not descending into the minor divisions, 
and then take a type of each class, and de- 
scribe it so as to bring out its peculiar character- 
istics. The student will find it a great and material 
help, as he proceeds in his study of this subject, 
if he does not content himself merely with com- 
mitting to memory the written description of vari- 
ous characteristics in the construction of animals, 
but refers to the particular animal selected as an 
illustration, and so fixes the truth in his mind 
by the aid of actual experience. With a view to 
enable the reader thus to verify the statements for 
himself, and to impress them intelligently on his 
memory, the types chosen will, so far as it is 
possible, be ordinary and familiar animals in each 
department. 

It will prevent confusion in the mind of the 
reader not only of the following lessons, but of all 
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books on this subject, if he have a clear iglea of the 
terms applied to the different grades of the groups 
in classification. We give the principal names em- 
ployed in the order of their importance, reading from. 
left to right; and taking three familiar examples, 
we give the names of the groups into which thev 
fall, proceeding from the higher to the lower grade. 





SUB-KINGDOM oR | 





RRO: | CLASS. ORDER. 
Vertebrata Mammalia Ungulata 
Articulata Crustacea Thoracostrava 
Mollusca Gastropoda Pulmonata 

FAMILY, GENUS. SPECIES. COMMON NAME, 
Equide Equus Caballus Horse 
Carididyw Crangon Vulgaris Shrimp 
Helicidw Helix Aspersa Garden Snail 





A species is the lowest grade with which we shall 
have anything to do, and may be defined to be that 
assemblage of animals which are alike in every 
essential feature of structure, and any two of which 
(male and female) are capable of reproducing their 
own kind in perpetuity. 

When we wish to name a species, we use two 
names, that of the genus, followed by that of the 
species: thus science names the horse Zguus 
caballus. 

A genus is an assemblage of species; a family a 
number of genera, and so on. Professor Agassiz 
has endeavoured to define all the grades, but his 
definitions are too vague to be useful. We will not 
attempt to give definitions, because all are open to 
objections, as, indeed, is that which we have given 
to define a species. What is essential to the student 
is to know that they rank one above the other, and 
are not used indiscriminately. He will soon see 
how they are applied as he gets to know more of 
the animal kingdom. 

To carry out the example given:—The genus 
Equus includes not only the horse, but the ass, 
zebra, etc.; the family Hq7uid@ includes all animals 
which have a single toe to each foot; the ofder 
Ungulata includes not only the horse family, but 
also the rhinoceros family, the hog family, etc. ; the 
class Mammalia includes not only the Ungulata, 
but the Carnivora, Rodentia, etc., 7.e., all beasts. 
and the sub-kingdom Vertebrata includes not only 
Mammals, but birds, reptiles, and fish. 

Other intermediate grades are often used, but 
those we have given are the best established. With 
this explanation the way is cleared for our next 
lesson in general classification. 

The main divisions of the animal kingdom, called 
sub-kingdoms or branches, were first established on 
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anything approaching a scientific basis by the great 
Baron Cuvier. Previous classifiers had endeavoured 
to mark out these divisions by differences in some 
one organ or sys- 
tem of organs. 
The system which 
was generully made 
use of, as produ- 
cing the most nat- 
ural classification, 
was that of the 
organs of circula- 
tion of the blood, 
or the nutritive 
fluid which an- 
swered to the 
blood. The classi- 
fication of animals 
according to the 
structure of their 
hearts, blood-ves- 
sels, etc., was per- 
haps as good as 
any founded on 
any one system of 
organs. At least, 
our great anato- 
mist, Hunter, who 
had carefully ex- 
amined all the 
systems of organs 
of animals in re- 
lation to their use in classifying, thought so. It 
1s now, however, recognised that it will not do to 
rely on any one character in classification. If a 
classification be made in dependence on the modi- 
fications of but one organ, it is sure to be unnatural. 
If, on the contrary, it can be stated that any group 
of animals is distinguished from the rest by pecn- 
liarities in two or more systems of organs, that 
group is almost sure to bea natural one. Cuvier 
was more successful than his predecessors, not so 
much because he had any better key by which to 
intefpret the animal kingdom, as because he relied 
on no key, but trusting to his wide knowledge of 
the structure of animals, and to his sagacious per- 
ception of what similitudes or differences were 
fundamental and what unimportant, he made a 
classification which recognised the plan of structure 
of each animal as a whole, that is, as made up of 
the sum of its organs. The difficulties attending 
such a method are far greater, the definitions of the 
branches thus formed are less simple and precise, 
than those of the former methods, but the results 
have the merit of being true to nature, and there- 
fore stable. 


INTERNAT ORGANS, 


INTERNAL ORGANS. 
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Interesting as is the history of the various classi- 


fications of the animal kingdom from Cuvier through 
Owen, Huxley, and Gegenbaur to Claus, our space 


2 





Fig. 1.—Sketcu oF HADDOCK, SHOWING ITS EXTERNAL FORM, AND ALSO THE ARRANGEMENT OF ITS 
Fig, 2.-- TRANSVERSE SECTION OF Happock AS EXHIBITED AT THE LINE a b, 
Fig. 3.—SKETCH OF LOBSTER, SHOWING ITS EXTERNAL FORM AND THE ARRANGEMENT OF ITS 
He, 4.—TRANSVERSE SECTION OF LOBSTER, EXHIBITED AT THE LINE (t b. 


Refs. to Nos, in Figs. 1, 2, 8, 4.—1, heart; 2, nervous system; 3, brain; 4, alimentary canal; 5, 
vertebral column ; 6, sympathetic nervous system. 


does not permit us to enlarge upon it ; we must 
proceed to consider animals for ourselves. 

Instead of at once enumerating the numbers of 
sub-kingdoms of the animal kingdom, and appending 
to each a dry catalogue of the characters upon which 
they are formed, it is, perhaps, better to induce the 
reader to examine two animals belonging to two 
different branches for himself, so that he may re- 
mark the essential differences in structure which 
they manifest. Suppose, then, he procure a prawn 
and a stickleback, or, if he aim at larger specimens, 
more easily examined, he can obtain, as we have 
done, a lobster and a haddock (Figs. 1-4). If these 
be carefully observed, first as to their external 
character, and then as to their internal organs, 
there will be found some points of similarity, but 
a great many points of differer co. 

Both are elongated animals, and both can be 
divided by a mid-vertical section into two similar 
halves. The outer covering of the fish, though it is 
covered with small scales, is thin and flexible. It 
offers but little resistance to pressure, and no firm 
support, or fixed point, from which muscles can 
play upon the limbs. It, moreover, evinces no 
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manifest tendency to division into segments or 
rings. Turning to the lobster, we find it is enclosed 
in a hard inflexible armour, which is divided into 
segments or rings, placed one behind the other. 
This division is well marked and complete in the 
hinder part of the body, where there are seven 
hard annular pieces united by softer membrane. 
They overlap one another above, but are separated 
below. The great shield which covers the head 
and fore part of the body also consists of thirteen 
segments, but they have all become united. This 
thick hard outer covering is the only solid part of 
the animal, and therefore to this must be attached 
the muscles at both ends; that is, both at the fixed 
point of support from which they pull, and also at 
the part of the body or limbs which they are in- 
tended to move. This arrangement is carried out 
even to the limbs, whose joints are likewise cased 
in separate hard tubes, and which are wielded from 
within. Further, there isa manifest tendency for 
each segment of the body to have a pair of limbs. 
Indeed, on the last segment the limbs are not 
developed, but on the next they form the side lobes 
of the tail, and are the main instruments by which 
the lobster darts 
rapidly backwards 
when alarmed. 
The next four sceg- 
ments have each 
paired limbs, con- 
sisting of two small 
fringed plates set 
ut the end of a 
joint, and = with 
them the lobster 
paddles quietly 
forwards. Then 
comes a segment 
with a pair of 
limbs composed of 
two joints, used 
for other necessary 
purposes. Then 
under the great 
shield are the 
walking limbs, all 
many-jointed. Two 
pairs with one claw 
are preceded by 
two more termin- 
ated by small pin- 
cers; then come 
the formidable claws. Next come the foot-jaws 
and jaws. There are six pairs of these, placed 
closely one over the other, beneath the mouth; 
they cannot be seen in the engraving. Then come 





Fig. 5.—AmaBa ; 7, nucleus; cv, contractile vacuole. 
(After Jeffrey Bell.) 
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the two pairs of longer and shorter feglers. Thus 
each of the twenty segments of which the lobster’s 
body consists has a pair of well-developed limbs, 
with the exception of the last. 

How utterly different is the locomotive apparatus 
of the fish! The necessary hard parts upon which 
the muscles must play are nowhere to be found on 
the outside. They are situated internally. Running 
through the centre of the body from snout to tail 
is a bony column or axis. This axis consists of 
pieces which are so closely united end to end that 
they support one another, but they are capable of 
a slight motion on one another, so that the back- 
bone which they form can be bent and slightly 
twisted. This back-bone, ending forward in the 
base of the skull, is the main part of the hard 
skeleton which affords attachment to the muscles 
which move the limbs. In this case the tendency 
of each segment of the internal skeleton to produce 
limbs is so little marked, that there are not more 
than two pairs of paired limbs in all; and through- 
out this large sub-kingdom, which includes beasts, 
birds, reptiles. and fish, there are never more than 
this number found, though sometimes there is but. 
one pair, and some- 
times none at all. 
These limbs are not 
jointed hard tubes, 
pulled and moved 
by muscles running 
up the inside of 
them, but they are 
supported by bony 
levers, while the 
muscles act on 
them externally. 

. Passing on to the 

other systems of 
internal organs, we 
find a marked dif- 
ference in the ar- 
rangement of the 
nervous, aliment- 
ary (food), “ and 
blood - circulatory 
systems, in relation 
to one another. 

In the lobster 
the nervous system 
consists of a double 
series of rounded 
masses called pang- 
lions, which commence with two lying side by side 
(though partially united together) above the mouth, 
and in connection with the eyes, antenne (feelers), 
etc. From these two cords stretch back, one 


running on, each side the mouth or throat, to 
another double ganglion, and, from this, cords pass 


Fiz. 6.—XIPHACANTHA, SHOWING 1HE Sitickous SKELETON, 


(After Wyville Thomson.) 


back, which unite the remaining nervous masses 
together, all of which lie in a series along the floor 
of the tubular cavity of the body enclosed by the 
rings. Hach ring has a double ganglion of its own, 
but these are sometimes united together, as in the 
lobster. The food canal runs from end to end 
through the centre of the body, and at its front 
extremity passes through the nervous tract (as we 
have seen), and opens on the under side of the body. 
The heart is situated above the food canal, and 
just Wnder the hard covering of the back. We 
have, therefore, the main blood system situated 
above the food canal in the centre, and the nervous 
system below it; these two latter, however, cross- 
ing one another and exchanging places just at the 
front of the animal. 

Contrasted with this arrangement is that of the 
fish. In this animal the food canal occupies the 
same central position, but the heart, instead of 
lying above it, lies on the under side. The nervous 
system does not consist of a series of knots, but of 
a continuous column, contained in a special bony 
tube. The relative arrangement is best understood 
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by a reference to the illustration, where transverse 
sections are given, supposed to be taken from the 
parts of the animals where the 
lines marked a b cross the lateral 
views of the lobster and haddock. 

The fish and the lobster, then, ' 
present two types of structure 
which are utterly different in 
many fundamental points, and if 
in the comparison we have seized 
on those points which are of 
greatest importance, we shall 
find that when we compure any 
other animals belonging to these 
branches, firat with the one type 
and then with the other, in refer- 
ence to these peculiarities, we 
shall have no difficulty in olassi- 
fying them either in one division 
or the other. 

A dog, for instance, though a 
very different animal from a fish, 
is like it in the points we have 
noted. It has a back-bone of 
jointed vertebre, and a columnar 
nervous system, It has no seg- 
mented external skeleton. It has 
but four Hmbs, and its jaws are 
not paired limbs lying side by 
side, but are placed one above 
the other. A dragon-fly is very 
different from a lobster in less 
fundamental particulars, but in 
the essentials named it is like toit. It has a chain 
of double nerve masses on the floor of its tubular 





Fig. 7.—PARAMGECIUM AURELIA. 


A, from the side : x, nucleus ; b, mouth ; cv, contractile vacuole. 
B, from below. c, two in conjugation. 


body, crossed by the food canal between the first 
and second masses ; and so we might run on through 
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the whole of the structure, and show that it was 
really built upon the same general plan as the lobster. 

The sub-kingdoin to which the fish belongs is 
called Vertebrata, a vertebra being the technical 
name given to one of the joints of the back-bonc. 
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in temperature, and for the purposeg of ordinary ' 
commercial work it is a sufficiently trustworthy 
piece of apparatus. Where very high E.M.¥.’s are 
used, as in connection with an induction-coil for 
increasing the length of the spark, the paraffin-wax 





B, in section 


Fig. S—NOCTILVUCA MILIARIS. A, With buds 
This name vertebra was given because the fact 
that the back-bone was so subdivided enabled its 
elements to turn one on another (verto being the 
Latin for J turn). 

The lobster belongs to the invertebrate animals, 
but the invertebrates include more than one sub- 
kingdom, and that to which the lobster belongs 
was called by Cuvier Articulata, because they are 
jointed as to external skeleton of both body and 
limbs. Articulus is the Latin for a joint. 

If, instead of adog or dragon-fly, we had taken 
a slug, we should have found that while the arrange- 
ment of the nervous, blood, vascular, and food 
systems to one another was quite different from the 
fish, and similar to the lobster, yet we should have 
found no hard-jointed body, nochain of double gang- 
lions on the floor of the body, and no limbs. This 
animal, therefore, belongs to neither of these types. 

The student is now prepared for the enumeration 
of the great sub-kingdoms and their characters. 
They are these :— 


Vertebrata. Vermes. 
Mollusca. Coelenterata. 
Moliuseoida. Porfera. 
Arthropoda. Protozoa. 
Echinodermata. 


The names alone will be sufficient at present; 
any concise definition would convey no information 
worth having. 


ELECTRICITY.—XII. 
(Contenued from p 126 ] 
PARAFFIN, GLASS, AND MICA CONDENSERS— 
METHODS OF TESTING CAPACITIES, 
THE paraffin-wux condenser, whose construction 
has been described in the last lesson, is compara- 
tively small and inexpensive, its capacity is large, 
constant, and does not vary much with variations 


an, anus; dd, denticle; J, fligellum ; ¢, tentacle; #, nucleus. 


condenser is useless ; though #s insulation resist- 
ance is very high, yet it cannot withstand the 
electric stress to which it is subjected, and the 
result will be that a spark will pass from one sheet 
of tinfoil to the other through the insulating 
paper. The perforation produced by the passage 
of this spark practically ruins the condenser by 
breaking down its insulation. ‘The condenser suit- 
able for such work should be made with either 
glass or cbonite as the dielectric, as either of these 
substances will withstand an enormous E.M.F. be- 
fore a spark can pass through, and destroy their 
insulation. These condensers have very small 
capacities owing to the necessarily great thick- 
ness of glass or ebonite which separates the 
conducting sheets of tinfoil, but ability to resist 
rupture, rather than great capacity, is what is 
wanted for this class of work. 

A paraffin-wax condenser, though good enough 
for ordinary work, is not considered good enough 
as a standard instrument. A condenser which is 
intended for use as a standard is made with sheets 
of mica as the insulating material, instead of 
paraffined paper, and the shape of the sheets is 
usually circular instead of rectangular. Th insu- 
lation of such a condenser is far higher than that 
of the paraffin type, its ability to resist rupture by 
sparking is much greater, and though the tinfoil 
plates are separated to a greater distance than 
formerly, still this is counteracted by the high 
specific inductive capacity of the mica. The whole 
is held tightly together between two rigid plates, 
and the capacity of the condenser can be varied by 
varying the pressure on these plates. The adjust- 
ment of the capacity of such a condenser is clearly 
a simple operation, since it is only necessary to 
put on pressure and fix the positions of the plates 
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e when the capacity has attained the desired amount, 
The arrangement of the plates is shown in Fig. (4, 





Fig. 64.—INTERNAL ARRANGAMLNL OF A CONUDENSLE. 


where B represents the terminal of one sect of 
plates, and A the terminal of the other set. The 
black space between the plates is filled with the 
insulating mica. 


In order to test the capacity of a condenser, or 
rather, to compare the capacities of two condensers, 
the following is the usual test :—The connections 
E is a battery 


are arranged as shown in Fig. 65. 





Fig. 65.—Connecrions ron Capacity TEst. 


of suitable E.M.F., Gis a ballistic galvanometer, K 


18 a key, and F is the condenser. 


OBSERVATION (1) With these connections the key 
is depressed, and the throw on the galvanometer 


noted. 


The condenser is now removed, and a standard 


one, of known capacity, is put in its place. 


Onacevavsex (2) The key is again depressed, 


and the throw on the galvanometer again noted. 


From these two observations we obtain the 
value of the condenser under test in terms of the 


standard, thus :-— 
Unknown capacity 
= capacity of standard naw with atandard, 


The truth of this can be seen from the following 


considerations :—The throw on the galvanometer 


is proportional to the quantity of electricity that 


passes through it, and is therefore proportional to 
the quantity that flows into the condenser when 
the key is depressed—or that flows out of the con- 
denser when the key is released. Furthermore, 
the quantity that flows into the condenser depends 
upon two things: (1) the capacity of the condenser 
itself, and (2) the E.M.F. of the battery. As the 


same battery is used in observations (1) and (2), it 


is therefore clear that the capacities of the two 
condensers are proportional to the throws which 


they respectively give on the galvanometer. 


throw with unknown capacity 


Or, using symbols, 
Let F, = capacity of standard condenser, 
D, = throw obtained with standard con- 
denser, 
Q: = quantity of electricity in standard con- 
denser, 
F, == capacity of condenser under test, 
D, = throw given by condenser under test, 
» == quantity of clectricity in condenser 
under test, 
E == E.M.F. of battery. 


Tn observation (1) Q, = EF,,. 
In observation (2) Q, = EF). 
Dividing one by the other we get 
Q; = EK F; 
Qe EF,’ 
ol, io Fy 
Q. Fe 
and since Q; and Q are respectively proportional to 
D, and Dz, we may substitute in this expression, 
thus .— 


dD) _ Fy 

Dy ~ Fk, 

D 
or Fr, =F <2) 
’ 1 D) 


Where the capacities of the condensers are very 
great, the throws may be so large as to be off the 
scale, and it may be necessary to put a shunt on 
the galvanometer in order to bring them down to 
readable values. A certain proportion of the 
charge will in this case pass through the shunt, 
but it must be remembered that the rules given in 
lesson VI. for the amounts of current that pass 
through the shunt and galvanometer reapectivety, 
apply te sieedy currents onty, and are not applic- 
able in the cases of a sudden discharge, such as we 
must deal with in condenser work. The reason of 
this is that in the case of a rapidly varying current 
we must take into consideration the self-induction 
of the circuit, which it is not necessary to do when 
dealing with steady currents. If the same shunt 
is used in observations (1) and (2), the results ob- 
tained will be accurate, but if different shunts are 
used, accurate results cannot be obtained by simply 
muttiplying the deflections by the ‘multiplying 
powers” of the shunt; some correction must be 
made for self-induction, but this is not often made, 
and in the majority of cases it is so small as to 
introduce but a very small error into the results. 
For rough testing we may neglect the small error 
introduced by using different shunts in (1) and (2) 
and use the formula 

G + Se 
/ De So 
M=Fi G+, 
B) 
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Where G = resistance of galvanometer, 
8, = shunt used with throw Dj, 
8, == shunt used with throw D,. 

In all kinds of condenser work the most scru- 
pulous attention must be paid to the proper insula- 
tion of all the parts. If the condenser is in good 
order, the insulation resistance between one set of 
plates and the other is practically infinite, and if 
there is anything wrong with this insulation it is 
very quickly seen by the spot of light not returning 
to zero while the key is maintained depressed. 
Depressing the key charges the condenser and gives 
a throw on the galvanometer, but if the key is kept 
depressed the spot of light will vibrate, and finally 
settle down at zero if the insulation of the condenser 
is practically perfect ; if instead of settling down at 
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zero there isa permanent deflection, we know at once 
that the condenscr is faulty, and that a permanent 
current is circulating through it. ‘This fault is often 
due to surface-leakage on the-outside of the case 
containing the condenser, between the terminals. 

The key used should be one in which the surface- 
leakage is reduced to the smallest possible quantity. 
The one shown in Fig. 66 is a good example of 
what such a key should be, and the wires are 
joined up to it in exactly the same manner as in 
Fig. 55. All the brass terminals are mounted on 
the tops of corrugated ebonite pillars, rising out of 
an ebonite or wooden base. The object of the 
corrugations is to increase the extent of surface 
over which leakage must take place. 

A condenser, as we have seen, consists essentially 
of two large conducting surfaces, separated by a 
layer of insulation. A submarine cable clearly 
answers these requirements; the copper core is one 
conducting surface, the water is the other, and the 
gutta-percha is the insulation, The capacity of an 
ordinary submarine cable is-roughly about 4 micro- 
farad per knot, and this fact furnishes us with a 
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means of determining the position of a certain 
class of fault which occurs in these cables. It may 
happen that the copper wire will become broken 
and the ends separated, whilst the insulation sur- 
rounding the break remains perfect. In order to 
find the position of this fault, we have simply to 
test the capacity of the cable from one end; the 
capacity that we then determine is the capacity 
from that end up to the fault, and as we know the 
capacity of the cable per knot—from tests pre- 
viously made, both during its manufacture and 
when in position—we know precisely where the 
fault has occurred. 

One objection to the capacity test described lies 
in the fact that it is necessary to read the throws 


HG 












Fig, 67. 


accurately; but with some practice it will be found 
that there is little difficulty in obtaining an accuracy 
of ‘5 per cent. The really serious objection to the 
test comes into play when we are dealing with a 
capacity which differs very greatly from that of the 
standard. Unless we use different shunts we can- 
not obtain large throws from both the large and 
the small capacity. The test to apply in such a 
case is due to Sir W. Thomson, and the connections 
for it are shown in Fig. 67. 

The battery is sending a current perfuanently 
through the resistance R, Ry, the ends of which 
are connected, as shown, to the pieces a and b of 
the plug key; F, is the standard condenser; F, is 
the capacity that we want to determine; K is a 
press key, and G a galvanometer; c is a contaet 
piece which can make contact at any point along 
the resistance RB, R,. The arrow-heads show that 
all those points are connected to earth. 

OPERATION (1).—Insert a plug between a and 
d, and one between Band c. This will charge both 
condensers, but with different E.M.F.’s depending 
upon the position of the contact-maker c. The 
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condenser ¥, will be charged by the E.m.r, working 
between A and ©, and the condenser F, will be 
charged by the B.M.F. working between the points 
pando. It is therefore clear that we can control 
the quantity of electricity that flows into either con- 
denser, and that by adjusting the position of c we 


can make equal quantities flow into both. The one 
difficulty is to know when these quantities are equal, 


and the galvanometer is provided for that purpose. 


OPERATION (2).—Withdraw the plugs from be- 
tween a and d and from between 0 and ¢, and insert 
one between candd. This has the effect of making 
the charges in the condensers unite ; and as one of 
these charges is positive and the other negative, 
the resultant charge will be the difference between 
If the charges were equal in the 


the two charges. 
first instance, there would be no charge remaining. 


OPERATION (3).—Keeping the plug between c 
and d still in position, depress the key K and see if 
any charge passes through the galvanometer. If 
there is any movement of the needle the cliarges in 
the two condensers were not equal, and the contact 
Cc must be again adjusted, and the three operations 
again gone through. This must be continned till 
we get no deflection, and we then know that the 
When this 
state of things has been arrived at, the unknown 


charges in the condensers were equal. 


capacity can be determined thus— 
Ro 
Ry 

The truth of this can be seen when we consider 
the E.M.F, between A and Cc is proportional to R,, 
and the E.M.F, between B and C is proportional to 
R,, and that it is these E.M.F.’s that charge the con- 
densers F, and F, respectively. 

Calling them 5, and §,, we have 

Q= Ey Ff; = £, Fs, 

since the quantity in each condenser is equal ; but 


Fo = Fy 


Fy _ Ri 

Fy ~ Re’ 

Re F) = Ri Fe, 
“. Fee Fy a 


This js a most trustworthy method of testing any 
capacity, and though it is not a rapid method it is 
one to be recommended for accurate results. 


LATIN.—XXXIII. 
{Continued from p. 129.) — 

THE AGRICOLA OF TACITUS (continued). 
Insurrection of the Britons crushed by Paulinus. 
Other Governors of Britain. 

16. His atque talibus invicem instincti, Boudicea 
generis regii femina duce (neque enim sexum in 
imperiis discernunt) sumpsere universi bellum ; ac 
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Sparsos per castella milites consectati, expugnatis 

praesidiis ipsam coloniam invasere ut sedem servi- 

tutis, nec ullum in barbaris saevitiae genus omisit 

ira et victoria. Quod nisi Paulinus cognito pro- 
vinciae motu propere subvenisset, amisea Britannia 
foret ; quam unius proelii fortuna veteri patientiae 
restituit, tenentibus arma plerisque, quos conscientia 
defectionis et propius ex legato timor agitabat, ne 
quamquam egregius cetera adroganter in deditos 
et ut suae cujusque injuriae ultor durius consuleret. 
Missus igitur Petronius Turpilianus tamquam 
exorabilior ct delictis hostium novus eoque poeni- 
tentiae mitior, compositis prioribus nihil ultra 
ausus Trebellio Maximo provinciam tradidit. Tre- 
bellius segnior ct nullis castrorum experimentis, 
comitate quadam curandi provinciam tenuit. Di- 
dicere jam barbari quoque ignoscere vitiis blandien- 
tibus, et interventus civilium armorum praebuit 
justam segnitiae excusationem: sed discordia 
laboratum, cum adsuetus expeditionibus miles otio 
lasciviret. Trebellius, fuga ac latebris vitata exer- 
citus ira indecorus atque humilis, precario mox 
praefuit, ac velut pacti, exercitus licentiam, dux 
salutem essent, seditio sine sanguine stetit. Nec 
Vettius Bolanus, manentibus adhuc civilibys bellis, 
agitavit Britanniam disciplina : eadem inertia erga 
hostis, similis petulantia castrorum, nisi quod in- 
nocens Bolanus et nullis delictis invisus caritatem 
paraverat loco auctoritatis. 


Vigorous Policy of Petilius Cerialis and Julius 
Frontinus. 


17. Sed ubi cum cetero orbe Vespasianus et 
Britanniam recuperavit, magni duces, egregii exer- 
citus, minuta hostium spes. Et terrorem statim 
intulit Petilius Cerialis, Brigantium civitatem, quae 
numerosissima provinciae totius perhibetur, ad- 
gressus. Multa proelia, et aliquando non incruenta ; 
magnamque Brigantium partem aut victoria am- 
plexus est aut bello. Et Cerialis quidem alterius suc- 
cessoris curam famamque obruisset: sed sustinuit 
molem Julius Frontinus, vir magnus, quantum 
licebat, validamque et pugnacem Silurum gentem 
armis subegit, super virtutem hostium locorum 
quoque difficultates eluctatus. 


First Campaign of Agricola in Britain, A.D. 78. 
His Modesty about his Suocesses. 


18. Hunc Britanniae statum, has bellorum vices 
media jam aestate transgressus Agricola invenit, 
cum et milites velut omissa expeditione ad securita- 
tem et hostes ad occasionem verterentur. Ordovicum 
civitas haud multo ante adventum ejus alam in 
finibus suis agentem prope universam obtriverat, 
eoque initio erecta provincia. Et quibus bellum 
volentibus erat, probare exemplum ac recentis 
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legati animum opperiri, cum Agricola, quamquam 
transvecta aestas, sparsi per provinciam numeri, 
praesumpta apud militem illins anni quies, tarda et 
contraria bellum inchoaturo, et plerisque custodiri 
suspecta potius videbatur, ire obviam discrimini 
statuit ; contractisque legionum vexillis et modica 
auxiliorum manu, quia in aequum degredi Ordovicesi 
non audebant, ipse ante agmen, quo ceteris par 
animus simili periculo esset, erexit aciem. Caesaque 
prope universa gente, non ignarus instandum famae 
ac, prout prima cessissent, terrorem ceteris fore, 
Monam insulam, a cujus possessione revocatum 
Paulinum rebellione totius Britanniae supra me- 
moravi, redigere in potestatem animo intendit. 
Sed ut in subitis consiliis naves deerant : ratio et 
constantia ducis transvexit. Depositis omnibus 
sarcinis lectissimos auxiliarium, quibus nota vada 
ct patrins nandi usus, quo simul seque et arma et. 
equos regunt, ita repente inmisit, ut obstupefacti 
hostes, qui classem, qui naves, qui mare expectabant, 
nihil arduum aut invictum crediderint sic ad bellum 
venientibus. Ita petita pace ac dedita insula clarus 
uc magnus haberi Agricola, quippe cui ingredienti 
provinciam, quod tempus alii per ostentationem et 
offciorum ambitum transigunt, labor et periculum 
placuisset. Nec Agricola prosperitate rerum in 
vanitatem usus, expeditionem aut victoriam vocabat 
victos continuisse ; ne laureatis quidem gesta pro- 
secutus est, sed ipsa dissimulatione famae famam 
auxit, aestimantibus quanta futuri spe tam magna 
tacuisset. 


Moderation of His Government. 


19, Ceterum animorum provinciae prudens, si- 
mulque doctus per aliena experimenta parum profici 
armis, si injuriae sequerentur, causas bellorum 
statuit excidere. A se suisque orsus primum domnm 
suam coércuit, quod plerisque haud minus arduum 
est quam provinciam regere. Nihil per libertos 
servosque publicae rei, non studiis privatis nec ex 
commendatione aut precibus centurionem militesve 
ascire, sed optimum quemque fidissimum putare. 
omnia scire, non omnia exsequi. Parvis peccatis 
veniam, magnis severitatem commodare; nec poena 
semper, sed saepius poenitentia contentus esse; 
officiis et administrationibus potius non peccaturos 
praeponere, quam damnare cum peccassent. Fru- 
menti et tributorum exactionem aequalitate mu- 
nerum mollire, circumcisis quae in quaestum reperta 
ipso tribufo gravius tolerabantur. Namque per 
ludibrium adsidere clausis horreis et emere ultro 
frumenta ac ludere pretio cogebantur. Devortia 
itinerum et longinquitas regionum indicebatur, 
ut civitates proximis hibernis in remota et avia 
deferrent, donec quod omnibus in promptu erat 
paucis lucrosum fieret. 
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Active Measures in Br itaig.. 


20. Haec primo statim anno comprimendo egre- 
giam famam paci circumdedit, quae vel incuria vel 
intolerantia priorum haud minus quam bellum 
timebatur. Sed ubi aestas advenit, contracto exer- 
citu multusin agmine, laudare modestiam, disjectos 
coércere ; loca castris ipse capere, aestuaria ac 
silvas ipse practentare; et nihil interim apud 
hostes quietum pati, quominus subitis excursibus 
popularetur ; atque ubi satis terruerat, parcendo 
rursus invitamenta pacis ostentare. Quibus rebus 
multae civitates, quae in illum diem ex aequo 
egerant, datis obsidibus iram posuere, ct praesidiis 
castellisque circumdatae, tanta ratione curaque, ut 
nulla ante Britanniae nova pars. 


Civilisation of the People. 

21. Illacessita transiit sequens hiems, saluberrimis 
consiliis absumpta. Namque ut homines dispersi ac 
rudes eoque in bella faciles quieti et otio per volup- 
tates adsuescerent,hortari privatim,adjuvare publice, 
ut templa, fora, domos extruerent, laudando promptos 
et castigando segnes. Ita honoris aemulatio pro 
necessitate erat. Jam vero principum filios liber- 
alibus artibus erudire, et ingenia Britannorum 
studiis Gallorum anteferre, ut qui modo linguam 
Romanam abnucbant, eloquentiam concupiscerent. 
Inde etiam habitus nostri honor et frequens toga. 
Paulatimque descensum ad delenimenta vitiorum, 
porticus et balnea et conviviornm elegantiam. 
Idque apud imperitos humanitas vocabatur, cum 
pars servitutis esset. 


NOTES TO TACITUS. 


Chap. XVI.—IJn vicem instincti, “arousing each other.” In. 
vicem (i.e., in and the accusative vicem) is uscd as an 
adverb—“ in turn,” “mutually.” 

Neque enim . discernunt, This parenthesis explains 
Jemina, ‘‘ Boadicea, although a woman, led the revolt.” 

Milites iy accusative. 

Ipsam coloniam. ‘They not only attacked the Roman 
garrisons scattered over the country, but even carried 
their arms into the Roman settlement.” 

Ira et victoria forms onc idea, ‘‘ rage combining with victory,” 
and is the subject of omisit, re 

Quod with si, visi, and soine other conjunctions, is used 
in the sense of ‘* but.” 

Veteri patientiae restituit. ‘‘ He restored to its previous state 
of submission.” 

Tenentibus. This refers to the state of affairs even after the 
Britons were subdued. 

Propius with agitabat. 
‘‘more particularly.” 

Ne... consuleret. This difficult sentence depends on 
timor, and gives the ground of their fear; egregius 
cetera is parenthetical. ‘‘ Excellent as he was in all 
other respects.” 


Ut sune cujusque injurine ulior, The order is, Ultor cujuszie 
injuriae ut sune. “ As if his own.” 


“Troubled more closely "-—i.e., 
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Tamquam exorabdilior. ‘* As being more open to appeals.” 

Delictis—dati%e with novus. “ Fresh to,” “a stranger to.” 

Poenitentiae (dative). ‘‘ Milder to repentance ’’—i.e., ‘‘ to 
those who repented.” 


Nullis castrorum experimentis, A descriptive ablative, ‘‘ With 
no experience of active service.” 


Ignoscere vittis blandientibus, ‘To make allowance for 


attractive vices "—i.e., they were content to remain 
peaceful, as long as the governor was sluthful. 

Civilium armorum. The disturbances which followed the 
death of Nero in a.p. 69, 

Discordia laboratum. ‘Trouble was caused by mutiny ” 
The governor of a province had not only to control the 
subject people, but to keep his own troops in order. 


Indecorus atque humilis, ‘* Disgraced and humiliated because 
he escaped the wrath of the soldiers by running away 
and hiding.” 

Precario. ‘‘On sufferance,” 


Velut pacti . . . essent. ‘* As though they had bargained— 
the army fur licence, the geveral for life.” 


Petulantia. ‘ Insubordination.” 

Nisi quod introduces a qualification to the general sense ; 
we should begin a new sentence, ‘Only Bolanus was 
upright.” 

Chap. XVII.—Recuperavit. “ Restored to order.” 

Aliquando. ‘On some occasions,” 


Aut victoria amplexus aut bello—i.e., ‘‘ He either*conquered, 
or at least attacked.” 


Alterius, ‘any other.” A somewhat-rare use of alte) in the 
sense of alius. 

Molem. ‘The burden (of the war)”; used in a metaphorical 
sense, 


Quantum licebat with vir maynus—ie., “As far as anyone 
could rise to greatness under the Empire.” 
Super. ‘* Besides.” 


Chap, XVITI.—Vices bellorum, ‘The fortune (lit. the turns) 
of war.” 


Aesiate. T8 A.D. 


Velut omissa expeditione, ‘* As if the campaign were over (for 
that year).” Military operations were usually suspended 
in the winter. 


Ad ocrasionem. ‘‘ An opportunity (for attack).” 
Alam . agentem. ‘A squadron of (allied) cavalry 


serving.” Ala denotes the cavalry of the allies in 
opposition to turma (Roman cavalry). 


Erecta. ‘Excited (to revolt).” 


Quibus bellum volentibus erat. An imitation of a common 
Greek construction. Literally, ‘‘ Those to whom war 
was Wishing for it’”’—i.e., ‘those who wished for war.” 


Probare . . . opperiri, Historical infinitives. 


Cum... statuit, This clause, which is grammatically 
subordinate, contains the principal statement. Quam- 
quam videbatur gives the reason why he was not expected 
to take active measures. 


Numert. ‘* Divisions,” ‘‘ detachments.” 

Praesumpta, etc., a difficult sentence. ‘The fact that peace 
for that year had been taken for granted seemed likely 
to cause delay and difficulty to one about to begin war, 
and to most people it seemed better that suspected points 
should be watched.” Tarda is used in an active sense 
= ‘‘ delaying.” 

Vexillis, Detachments of troops serving under a standard 
(= numeri above), 


Ante agmen. ‘In front of the ranks.” 

Erezit aciem, ‘‘ Led his foree up hill.” 

Tnstandum, sc. esse, and fore aie governed by ignarus, 

Supra memoravi, (See Chapters XIV. and XV.) 

J'ransvezit. - “Managed the crossing.” Singular verb with 
two subjects in the singular—ratio ef constantia. 

Quibus nota vada. ‘Who were experienced in fords" 
—i.e, some of Agricola’s auxiliaries, probally the 
Butavians, were used to fording shallows, and were 
good swimmers (patrius mandi tusus), 

Qui... expectabant. ‘They expected that if the Romaus 
did attack, they would come by sea, in ships.” 

Quod tempus—i e , time of first entering a province. 

Officcorum ambitum. “A round of duties.” 

Erpeditionem . continuisse. “Applied the title of 
campaign or victory to the task of keeping subjects in 
check.” 

Laureatis, sc. litteris. It was the custom for a gencral who 
had won a victory to send home a despatch wreathed 
with laurel. 

Aestimantibus, May be dative, “to people who,” ete, 01 
ablative absolute with subject oinitted. 

Quanta futuri spe. The emphasis of the clause is on this 
ablative absolute: ‘‘ How great his hopes of the future 


(must be when) he said nothing of such great achieve- 
ments.” 


Chap. XIX.—Animorin, “ temper”; as often in the plural. 


Aliena experimenta, ‘‘ Experience of others.” 
Injuriae. ‘* Wrong-doing,” ‘‘ oppression.” 


Domum suam cocrcuit, ‘Kept his own household under 
restraint.” 


Nihil . . . publicae rei, sc. «gere, 
Ascire. ‘To choose (for service).” 
Non pecraturos. ‘Men not likely to transgress.” 


Frumenti et tributorum, Tribute was paid either in money 
or corn; and the levying of the latter kind of tribute 
gave rise to great grievances, as Tacitus proceeds t» 
explain. Agricola remedied the hardship by ‘ an equal- 
isation of buidens,” 


Namyue per ludibrium, etc. The sense seems to be that 
certain Britons, who did not grow corn, had to buy 
corn for tribute from the Roman granaries, This was a 
mere farce ( per Ludibrium), and therefore they are sant, 
ludere pretio, ‘to play with the price "—i.e., ‘‘to play at 
buying.” 

Devortia itinerum, ‘‘ byways.” Distant places were fixed 
upon by the governors, so that the unfortunate Britons 
might pay money to be relieved of the journey. 


Proximis hibernis (ablative absolute). ‘‘ With winter quarters 
near thein.” 


Quod . . . erat—t.e., ‘ The furnishing of corn.” 


Chap. XX.—Famam paci circumdedit. This is a curious image: 


‘clothed peace with glory,” ie, ‘‘ gave back to her her 
good report.” 

Intolerantia. ‘‘ Severity.” 

Multus in agmine. Muitus is here used almoat like an adverb ; 
‘often with his troops on the inarch.” <Agnen means 
an army on the march, as acies means an army in battle 


array. 
Laudare, etc. The infinitives in this passage are historic 
infinitives, ‘ 


Pretentare. ‘‘To try beforehand,” f.e., ‘‘to explore.” 
Apud hostes quietum pati, quominus, etc. Note this con- 
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struction and translate: ‘‘ He permitted the enemy no 
peace, without,” etc. i 


Ex aequo agere. ‘To be independent.” é 


Nova pars. The last sentence in the chapter is not very clear. 
Nova pars means a “freshly conquered part,” and after 


these words you must supply, in order to complete the ° 


sense, presidiis castellisque circumdata. 

Chap. XXI.—Illacessita, i.e,, untroubled by war or rebellion. 
Dispersi. ‘‘ Scattered,” i.e., ‘not living in populous centres.” 
Rudes. ‘‘ Uncivilised.” 

Publice. ‘‘ Out of the public funds.” 

Ita honoris aemulatio. This is one of the compressed sentences 
of Tacitus which are so difficult to render literally into 
English. ‘‘ So an honourable rivalry was substituted for 
comptusion.” Honoris has alinost the same meaning as 
honesta. 


Anteferre has not here its general meaning “‘ to prefer,” but 
“to advance beyond.” ‘‘ He advanced the natural powers 
of the Britons beyond the industry of the Gauls.” Thus 
the Britons strove to acquire the learning, and to imitate 
the manners of the Romans; even the toga became 

“fashionable, and luxuries, which an uncivilised people 
knew not how to employ, added another link to the chain 
of slavery. This is a rough paraphrase of the latter half 
of the chapter; and as there are no verbal obscurities, 
you should have no difficulty in construing the vassage 
with the help of the paraphrase. 


KEY TO TACITUS (continwed). 


11, For the rest ; who were the first inhabitants of Britain, 
whether natives or foreigners, little is known, a8 you 
would expect among savages. The physical types vary ; 
whence arguments are drawn. For the red hair of the Cale- 
donians and their large limbs testify German origin. The 
dark complexion of the Silures, their hair, which is generally 
curled, and the fact that Spain is opposite to them, 
furnish ground to believe that the ancient Iberians had 
arrived thence here, and taken possession of the terri- 
tory. They who live next to the Gauls, are also like the 
Gauls; whether it be that the spirit of the original stock 
still remains, or whether in countries near adjoining, the 
climate gives the same form to the bodies of men, Taking 
& broad view, I find it credible that the Gauls at first 
occupied the island, which is their neighbour. That their 
sacred rites are the same, you may learn from their being 
possessed with the same superstition of every sort. Their 
speech does not much vary. In daring and dangers they are 
prompted by the like boldness, and with the like affright 
avoid them when they approach. In the Britons, however, 
superior ferocity and defiance is found, as in a people not 
yet softened by a lung peace. For we learn from history 
that the Gauls too once flourished in war: amongst them 
afterwards, together with peace and idleness, there entered 
effeminacy ; and thus they lost their spirit and liberty. The 
same happened to those of the Britons who were conquered 
long ago. The rest still continue such as the Gauls once 
were. 

12, Their principal force consists in their infantry. Some 
tribes amongst them make also war in chariots. The charioteer 
is the man of noble birth, while the dependents fight. They 
were formerly subject to kings. Now they are divided 
through the action of chieftains by faction and intrigue. Nor 
against nations thus powerful does aught so much avail US,,a8 
that they consult not for the common good. Two or three 
states seldom combine together to ward off a common danger. 
So that whilst only a single community fights at a time, the 
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whole are vanquished. The sky from frequent clouds and 
rain is dull and hazy. Excessive cold they ftel not. Their 
days in length surpass ours. Their nights are very clear, anid 
at the extremity of the country, very short ; so that between 
the setting of the sun and the dawn you perceive but small 
interval. They affirm that were it not for the intervention of 
clouds, the rays of the sun would be seen in the night, and 
that it does not rise and fall, but only passes by. For that 
the extremities of the earth, which are level, yielding but a 
low shadow, prevent darkness from rising high and spreading ; 
and thence night is far short of reaching the stars and the 
sky. The soil is such, that except the olive and the vine, 
and other vegetables, which are wont to be raised in hotter 
climes, it readily bears all fruits and grain, and is very fertile. 
It quickly produces, but its productions ripen slowly; and 
of both these effects there is the same cause, the extreme 
humidity of the earth and of the sky. Britain yields gold and 
silver, with other metals, all which prove the prize and reward 
of the conquerors. The sea also breeds pearls, but of a dark 
and livid hue, a defect by some ascribed to the unskilfulness 
of such as gather them, For, in the Red Sea they are pulled 
fron the rocks alive and vigorous. In Britain they are 
gathered just as the sea casts them up. I, myself, could more 
readily believe that Nature has failed to give the pearls per- 
fection, than that we fail in avarice 

13. The Britons themselves are a people who cheerfully 
comply with the levies of men, and with the imposition of 
taxes, and with all the services enjoined by the Empire; pro- 
vided they endure no illegal oppression. This they bear with 
impatience, for they have been subdued to obedience, not to 
slavery. To continue, the divine Julius, the first of all the 
Romans who entered Britain with an army, though by gaining 
a battle he frightened the natives, and became master of the 
coast,* must be acknowledged to have pointed out the way to 
posterity, rather than to have handed over the country already 
conquered. Then came the civil wars, and against the 
Commonwealth were turned the arms of her own leaders. 
Thus Britain was long neglected, and continued to be so even 
during peace. This was what Augustus called a policy, but 
what Tiberius styled an inherited rule. That Caius Cesar 
meditated an invasion of Britain is well known; and he 
would have carried it out, had he not been quick to repent 
on account of his changeable disposition; besides that all 
his mighty efforts against Germany had failed. The divine 
Claudius accomplished the undertaking ; having thither trans. 
ported the legions, with a number of auxiliary forces, and 
having chosen Vespasian to take part in the design, whose 
approaching fortune was thus begun. Tribes were subdued, 
kings taken captive, and Vespasian pointed out to fate. 

14. The first Governor of consular rank was Aulus Plan- 
tius, then Ostorins Scapula, both distinguished soldiers ; and 
by degrees the nearest part of Britain was reduced into the con- 
dition of a province, and a colony of veterans was settled. To 
King Cogidunus certain states were given, a prince who even 
till our times continued in perfect fidelity to us. Thus was 
kept up a custom of the Roman people long since received, by 
which it employs even kings as the instruments of rule. 
Afterwards Didius Gallus confirmed the acquisitions of his 
predecessors ; and further in the island he raised a few forts, 
purely for the credit of having enlurged his government. Next to 
Didius came Veranius, and died in less than a year. Then im- 
mediately succeeded Suetonius Paulinus, who during two 
years commanded with success, subdued fresh nations, anid 
established garrisons. On the strength of which he went to 
assail the Isle of Anglesey, as a place which supplied the rebel 
with succours, and thus left the country behind him exposed 
to the enemy. 


* Oesar conquered to the north of the Thames. 


15, The Britons, when through the absence of the legate 
they were of their fear, began to commune together con- 
cerning the miseries of bondage, to recount their seveml 
grievances, and so by discussing to heighten their injuries, 
‘Their patience,” they said, ‘‘availed them nothing further 
than to invite the fmposition of heavier burdens upon a people 
who thus tamely submit. In times past they had only a 
single king: they were now surrendered to two. The legate 
tyrannised over their lives, the procurator over their for- 
tunes. Equally pernicious to their subjects was the discord 
and unanimity of their rulers. The staff of the one, the 
centurions, the slaves of the other, mixed violence with 
insult. To such height was oppression grown, that nothing 
whatever was exempt from their avarice, nothing whatever 
from their lust. In the day of battle it is always the stronger 
that spoils. But here it was chiefly by the cowardly and 
effeminate that their houses were seized, their children car- 
ried off, and their men obliged to enlist ; as if their country 
were the only thing for which the Britons knew not how to 
die. In truth, what a small force would all the soldiers ar- 
rived in the island appear, would the Britons but compute 
their own numbers? It was from this consideration that 
Germany had thrown off the same yoke, though a country de- 
fended only by a river, not an ocean. To aniinate themselves 
to take arms, they had their country, their wives, their 
parents; whilst these their oppressors were prompted by 
nothing but their avarice and sensuality : nor would they fail to 
withdraw from the island, as even the divine Julius had with- 
drawn, if only we rivalled the bravery of our forefathers, Tet 
us not give way to panic at the result of an encounter 01 two. 
Among the wretched, more ardour and firmness were ever 
fund. Now even the gods show compassion on us, since they 
thus kept the Roman general at such a distance, and thus 
held the Roman army in another island. Nay, we have already 
gained the-most dificult point: for we deliberate in such 
counsels that it is more dangerous to be caught than to dare. 


GREEK,—X. 


[Continwed from p, 143 ] 


I. PERSONAL PRONOUNS (continued). 
(2) The Adjective Personal Pronouns or Possessive 
Pronouns. 

CERTAIN pronouns partake of the nature of an 
adjective as well as of a pronoun. For instance, 
ay, in “my book,” qualifies the noun book, and 
might, without serious error, be denominated an 
adjective ; but since my also represents a noun—a 
noun gf the first person—or the pronoun J, which 
holds its place, my may also be termed a pronoun. 
My, consequently, is both an adjective and a pro- 
noun, or-an adjective pronoun. Inasmuch, too, as 
my, thy, his, etc., signify possession, they may be 
also designated possessive pronouns. The possessive 

pronouns are :— 

"Euds, -h, dy, my. hméerepos, -a, -ov, OUT. 
ods, -h, -dv, thy. Sudrepos, -a, -ov, your. 
opérepos, -a, -ov, theirs. 

Instead of duds, the Attics employed the genitive 
duavrod, -7s, -of in a reflexive meaning, and aérov, 
-4s, -od, in the signification of the personal pronoun 
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of the third person. For example, ruwre: rby davro 
uidv, he strikes the eon of himeeif ; that is, he strikes 
his son or his own son. You may also say, rénre 
Toy u.by Toy davTod. 

The possessive pronoun is used in Greek only for 
the sake of emphasis. When no contrast or other 
emphasis is intended, the pronoun is omitted, and 
its place is supplied by the article, as:—'H trap 
orepye: Thy Ovyarépa, literally, the mother loves the 
daughter; that is, the mother loves her daughter. 
The person ef the verb and the context show what 
pronoun you should supply in English. Instead of 
the adjective personal pronoun éuds, ods, etc., the 
Greeks use with the same meaning the genitive of 
the substantive personal pronoun, as éuoi, eed, 
also éuavtod, etc, 


EXERCISE 61. 


Translate into English :— 

1. 'O duds warhp ayabds eorw: or & warhp pov 
ayabds doris or dyads dor: pot 6 rarhp. 2. Mdvres 
orépyouc: Tovs operépous warépas’ or robs éauray 
warépas: or rous warépas rovs éauray. 3. Of budrepar 
maises owovdalws Ta ypdupara pwavOdvovcw. 4. Of 
maides huay Kadol eiow. 5. ‘Tuay of waides owov8aiol 
elow. 6. Td huey avray réxva: or rd Tékva Th hudy 
avrav Wéyouey. 7. ‘O oidos cov mords éorw. 8. 
‘O oldros pov dmords dor. 9. 'O obs voids rd op 
capa kpxe. 10. ‘O pev duds wais oxovdaids dori, 
6 5& ods ob. 

EXERCISE 62. 

Translate into Greek :— 

1. Thy father is good. 2. My father is good. 
3. Our father is good. 4. Their slaves are bad. 
5. Our children learn diligently, but your children 
are foolish. 6. Thy friend admires his own deeds, 
but not those of others. 


II. DEMONSTRATIVE PRONOUNS 
are so called because they demonstrate (Latin 
de, and monstro, I show) or point out persons and 
things, showing what particular person or thing is 
in any case intended. They are, 88, Zits ene (point- 
ing), and obvos, this; éxeivos, that. 
Plural. 

M. F. XN, 
ovra: abra: ‘aia. 
TrolTwy TobTwY TOUTMY. 
Tovrois TavTas TovTOLS. 
TovTous TaUTaS TaUTG. 


Singular. 
M. F. KN. 
Nom. ofros aftn  Tovro. 
Gen. rovrou ravryns tovrou. 
Dat. rovry ravrn Tovry. 
Acc. rovroy TavTny TOUT. 
Dual. 
M. F, N, 
4 
TavTa TOUTM. 
TaUTaLy Tovroty, 


G.D. rovroyv 


The pronoun 88e, #5e, ré8e is made up of the arti- 
cle 4, 4, 74, and the particle 3e, and is 80 declined. 
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"Exeivos, éxelyn, exetvo is declined like abrds supra 
(i.e, quite regular except in the nominative and 
accusative neuter). 

Like ofros decline tocotros, rocatrn, rosotro, 
$0 great ; ro.obro0s, Toabrn, ToLovTo, such ; THAIKobroS, 
rndskavrn, TnAiKoDTo, 80 old. Remark, however, that 
the neuter singular, besides the form in -o, has a 
form in -oy. 

The pronouh airds, -4, -6 in the oblique cases 
performs the office of the personal pronoun (third 
person) singular and plural, as him, her, it, them. 
In union with the article—thus forming 6 adrds, 
h avrh, rd avrd—it signifies “the same” (in Latin 
idem, eddem, tiem). The article by crasis mingles 
with the pronoun in all cases in which the article 
ends in a vowel, making one word : thus, 6 abrés = 
aérés, and in the feminine and neuter aérh, raird, 
commonly rabréy; but as the crasis does not extend 
throughout, we give the pronoun in full :— 


6 abrés contracted into airds. 


Singular. Plural. 
N. abrés aith raurdy. abrol, abral, rabrd. 
G. rabrod ris abris rabrov. rev abray, etc. 
D. ratrg = trait Talrg@. ois adrois, etc. 
A. roy abréy rhy abriy rairdy. robs abrots, etc. 


The difference of accent and breathing thus 
distinguishes ratrj, to the same (woman), from 
ravrp, to this (woman); and raird, the same things, 
from raira, these things. 


Ill. THE RELATIVE PRONOUN 8s, #, 8, who. 


Singular. Plural. Dual. 
Nom. 8 4 8 of at &. & & &, 


Gen. ob fs ob. Gv ay ay. oly aly oly. 
Dat. ¢€ ff @.  ofs als ols. ofv aly olv. 
Acc. Sy iy 8. obs &s &, & & &, 


IV. INDEFINITE AND INTERROGATIVE PRONOUNS. 
Declension of ris, someone ; and rls, who? 


Indefinite ris, someone. Interrogative ris, who? 
Singular. 
M, and ¥F. N. M. and F, N. 
N. ris. vt, somewhat. rls, who, which? ri, what? 
G. rivds or alvos OY Tov. 
Tov. 
D. revl or rly, or Tq. 
Ty. 
A. tivd. Th rlya. ri. 
Plural. 
N. tives. = viva or &rra. tives. ava. 
G. Tivay. Tlvoov. 
D. riot. thoi. 
A. tivds. = Tiva Or brea. alvas. riya. 
Dual. 
N.A. rive, alve. 
G.D. Tivos. rivowy. 
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The indefinite ris is an enclitic—that is, it inclines 
or throws back its accent on the foregoing word. 
In general the indefinite pronouns are distinguished 
from the interrogative by being enclitics, and by 
their coming after, while the interrogative stand 
before, other words. 

By uniting 8: with ris, we obtain Ser1s, ris, Sri, 
who, whoever ; which is declined thus :-~ 


Singular. 
Nom. 8oris, Ares, Ste. 


Gen. obtivos or Srov, horivos. a 
Dat. rin or Srey, From. 
Acc. 6yriva, fyriva, Sri. 


Plural, 
Nom. ofrives, alrives, &riva or Erra. 


Gen. dyrivov, rw. 
Dat. oforiet (rarely Sros), alorict. 
Acc. oferivas, Gorwas, &riva or arra. 


Dual. 


G.D. olvrivoty, atyrivaiy. 


N.A. rive, &rive. 


The interrogative pronouns—such as rotos, of what 
hind ? xédcos, how great? xédrepos, which (of two) !— 
in becoming indefinite and dependent take 6 before 
them. Thus, dxoitos, of whatever hind ; éxdécos, of 
whatever magnitude ; bdxdrepos, whichever. 

The negative compounds of tis (namely, ofris, 
obi, unis, iri, No one, nothing) follow the simple 
vis. Thus, oftis, ofrivos, ofrin, ofriva, oft1, obtives, 
obriva, etc. 

VOCABULARY. - 


Olos, -a, -ov, of what kind. 

“Pd8or, -ov, Td, & Tose. 

Zrparnyds, -ov, 6, a 
general. 

Tpéwos, -ov, 6, & manner, 
mode of life, character. 


"Exacros, -7, -ov, each, 
everyone. 

‘Hupa, -as, 7, a day. 

“Eviot, -al, -a, Some. 

’Eferd(w, I inquire into, 
prove. 


"EmoroAh, -7s, 9, & letter. 
Mndels, pndeula, pnddv, 
no one. 


porri¢w, I take anxious 
care for; with acc., 
desire, oursue. 


EXERCISE 63. 

Translate into English :— 

1. ‘O dvhp obros (or obros & dvhp) ayabds dori. 
2.‘H yvdun alien (or abrn  yvoun) dicala eoriy. 
3. ‘H yuvh Be (or A8e  yuvh) Karh dori. 4. 'O 
avhp éxeivos (or éxetvos 5 avhp) Bacirets dori. 65. 
‘O BaciAcis ards (or abrds b Bacirebs) orparnyds 
dori. 6. dpe abt@, @ wal, rhy KAciv. 7. “Evios wep) 
Tav avtay Ths abriis qucpas ob rabtda yeyydonovery. 
8. Td Aéyew wal rd apdrrew ob rairdy dori. 9. 
Tatra ra Jdda, & OdAAG dy TE nhwy, KaAd dori. 
10. Sopdy rt xpijua db bvOpwwds doriy. 11. El pidlay 
vov (jor vivds) Sidnes, roy rpdwov abrot étérale. 
12. Ths ypdpe radrny rh» émioroAqy; 18. Aéye por 
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* Seris tabrme thy dmororyy yedoe. 14. Tox (by 
attraction for &) teas, tovrwy bAAos wapéxov. 15. 
"OARS Corey S dfro elaiv. 16. "Exeivos dABiwraros, 
Srey (for grit) pndev nandv dori. 17. Tl ppovrices: 
18. Ob Adyeo Sti @povrifw. 19. Olov rd os éxdorou, 
sroiwvros 5 Blos. 20. Tis dorw exelyn 4 yurh; 21. 
Adye 01, ris dorly dxelvn 4 yurh. 


There are some things in this exercise on which 
a few words seem desirable. First advert to an 
exemplification of an enclitic, as seen in the words 
copdy tt (10). 

T. is here an instance of an enclitic. First observe 
it comes after copdy, and then observe that it is so 
connected with it as that the two are pronounced 
together, almost or quite as if they were one word : 
thus, copoyr:. In consequence of this, 7: receives 
the name of enclitic; and for the same reason, 
losing its own accent, it throws it back on the pre- 
ceding word: thus, wopdv 71." 

You see in these exercises the usage of the article 


with demonstratives: ¢.7., 6 dvhp obros, 4 yuvh exelvn,* 


olros é mais, rovTo Td wpaypa (UT Td Mpayua ToUTO), 
that is, the woman this, or this the woman, for this 
woman. Sometimes, when emphasis is sought, we 
have the following order :—é dvhp é obros, the man, 
this one. 

The difference between the interrogative and 
indeterminate pronouns is exemplified in two or 
three examples in the last exercise: thus— 


Interrogative. ris ypdger rabrny thy emororhy ; 

Indefinite. Adye pot Sorts taltny thy emirrorhy 
ypaoe. : 

The direct interrogative ris passes in the second 

sentence into the indirect interrogative, or the 

dependent and indefinite doris. Take another 

Instance— 


Direct Int. ri ppovrifes; What are you anxiously 
caring for ? 
Indirect Int. ob rAdyo 8ri I tell (thee) not what I 


ppovrila. am caring for. 


CORRELATIVE PRONOUNS 
are such as express a mutual relation one to another, 
as is exemplified in the words how much? so much ; 
this kind, that kind, etc. They may be arranged 
under the heads of interrogative, indefinite, demon- 
strative, relative, and dependent pronouns, Thus, 
axéoos, hon much? (Latin guantus?) asks a question 
which is answered by révos, so much (tantus). Mocos 
may also signify af some size (aliquantus), and 80 
become indefinite; and if we wish to say “I know 


* For the influence of enclitics on the accentuation of the 
preeeding word, reference should be made to the rules given in 
the book recounnended above (p, 21, note). 
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not how much,” we employ bos or érocos, and so 
call into use a relative and dependent form. 


Interrog, Indefintie. Demonst, Rel. and Den. 
récos, -y, -ov; weerds,-,-dv, [récos, poefic.] Saos, -n, -ov, 
how great?  ofsomesize. roodabe or roc- drdcos, -n,-0v, 


how much ? ovros, sogreal. how great. 
woiog,-a,-0v; Of words, -d,-dv, [roios, -a, av, ofos, -a, -o», 

what hind? of some poetic.) én0i0s, -2, ov, 

(qualis ?) rodase or ro afwhat kind. 


kind, 
‘ ovros, of thut 
kind (talis). 


WNHALKOS, -y, -OY ; —: (ryAlkos, -1, -ov, WACKOE, -H, = 2) 


uf what age ? poetic. } ommAixos, 
™mAKecbe, how old, 
TNALKOUTOS, 
of that age. 


The enclitic ye is appended to the personal 
pronouns of the first and the second person, so as 
to give force and prominence to the word, as éyeéye, 
duolye, cuoirye, eudye, ovye, etc. It is almost im- 
possible to give an English equivalent for ye, for 
by this, as well as by other particles, the Greeks 
expressed shades of meaning to which we have no 
counterparts. Ie, however, may be approximatively 
rendered by at least or but, sometimes by yes, as in 
affirmative sentences. 

The particles 87, 8frore, and ody are added to the 
interrogative and indefinite pronouns, as well as to 
8cos, in order to generalise their application—that 
is, to make them apply to everything included in 
the idea they convey—having a force similar to our 
ever, soever, etc., as in whatsoever, whosoerer, hon 
much soerer, etc. For example, doris 84, Soris 8hrore, 
écricoby Hricoby, riovy, whoerer, whosoerer,whagoerer 
it may be, etc. (Latin quicunque); genitive drovoiy, 
norivocovy ; dative, drwovy, etc. 

Similarly, the enclitic rep is subjoined to relatives, 
in order'to raise the relative import into a demon- 
strative, or to give emphasis: as, Somep, frep, Strep, 
who indeed, So bc0cnep, oloorep. 

The inseparable I demonstratirum (demonstrative 
iota) is affixed to demonstratives as well as to some 
adverbs to augment the demonstrative force, being 
equivalent to our vulgar there, as in, “ Which man 
do you mean? this man?” “No, that there man.” 
This use of « resembles the Latin ce, as in hicce, and 
the French ci, as in celui-ci/, (V.B.—It always has 
the accent.) 


Singular. 
M. F. N. 
N. ofroct, that man. atrnl, that woman. rovri. that 
thing. 
G. rovroul. mavrnol. 
D. tovryl. rauryl. 
Plural. 
N. odroil. abral. ravurl. 


So 68/, 48!, ro8i, from 88; odrwal, from obres; 
dvOa8l, vuvl, Beupl. 
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THE NUMERALS. 

The sumerals express the relation of number. 
According to their import, they may be divided 
into five classes—(1) The Cardinals; (2) the 
Ordinals; (3) the Multiplicatives ; (4) the Pro- 
portionals ; and (5), the Substantire Numerals. 

The foundation of the whole are the cardinals, 
or the chief, so called because they are the hinge 
(in Latin, cardo) on which the others turn. The 
cardinals answer to the question How many ? as, 
one, tron, five, etc. Of the cardinals, the four that 
come first, and the round numbers from 200 
(S:axdoro1.) up to 10,000 (udpior), as well as the 
compounds of pvpio, have the inflections of 
adjectives; all the rest are indeclinable. The 
thousands are formed by the help of numeral 
adverbs: for example, rpis-xidio:, 8,000. 

The ordinals denote the order in which the num- 
bers follow, or the place in the series held by a par- 
ticular number : as, the fourth, rerapros. They are 
all inflected like adjectives of three terminations. 

The multiplicatives denote how often a quality is 
repeated, as twofuld, fourfold, They are compounds 
of wApis, and have three adjectival terminations, 
“obs, -fj, -ovv: aS, SurAovs. Then there are numeral 
adverbs in -d«is, which answer to the question How 
often? as, éxaroyraxis, a hundred times. 

The proportionals are compounds of madouos, 
-a, -ov, and denote so much the more than some 
other object: as, &wAdawos, twice as much. 

The substantive numerals express the abstract 
idea of number: as, 4 Suas (gen. -ados), duality. 

The alphabet furnishes signs for numbers, as 
well as supplies the elements of words. Hence, 
with the Greeks, the four-and-twenty letters of the 
alphabet are so many ciphers. In the series, how- 
ever, three obsolete forms are introduced—namely, 
after e the letter Bau (vax) or digamma, fF, or 71 (that 
is, ¢) as the sign for 6; also xowwa (that is, 9) as 
the sign for 90; and ZSaum, 9, as the sign for 900. 

The first eight letters, from alpha to theta, bau 
or sti included, make the first series consisting of 
units ; the ensuing eight, from ota to pi, including 
koppa, form the second series, or the succession of 
tens ; and the remaining eight, from rho to uméga, 
together with sampi, make up the hundreds. Eleven 
is ta’, or 10 and 1; ¢welre is :p’, 10 and 2, etc. 

Up to 999, the letters, when used as figures, 
have an accent over them each: thus, a’. When 
more than one sign stand together, the mark is 
over the last: thus, «y’. With 1,000, the alphabet 
begins afresh. In order to indicate this, the mark is 
placed under the letter: thus, a’ = 1, but 2 == 1000; 
(= 10, but 4 == 10,000. Thus, 1891 in Greek numerals 
is written w?a’. 

Subjoined are lists of the cardinals, the ordinals, 


and the numeral adverbs, accompafied by our 
numbers and the corresponding Greek signs, The 
English words, one, tro, three, etc., need scarcely 
be added; and, of course, first, second, third, tenth, 
etc., will readily be supplied by the student. 


Cardinals, Ordinals, 
la’ efs, ula, & pOTos, 
2B duo, or dum Sevrepos. 


3 pets, rpla tplros. 
43’ rérrapes,-a,0r recoap- rérapros. 
5 e wevre WELTTOS. 
Gs’ &€ éxros. 
TO bwrd éB8ou0s. 
8x’ dere byd00s. 
96 dvvéa ivaros. 
10.’ 8éka Séxaros. 
ll ta’ Evdera évdexaros. 
12 1B’ 8é8exa SwSeKaros. 


tplros xa) Béxaros. 
rérapros kal Séxaros. 


13 wy’ rpeis Kad Sére 

14.8 rérrapes Kal 8éxa, or 
rTéoo- 

15 tel wevrexaldexa 

16 ic’ éxxaldexa 

17 u€() érraxaldexa 

18 tn’ dxrwraldexa 

19 16 evveaxaldexa 


weurros Kal 8éxaros. 
éxTos Kat Sé€xaros. 
€BSou0s Kal Séxaros. 
iryBo0s nal bdxaros. 
tvaros kal Séxaros. 


20 x’ efxoor(v) eixoords. 
21 na’ elxooty eTs, mia, ev eixoords wpa@ros. 
30 A’ rpidxovra Tpiaxoords. 
40 wp! rerrapdxovra, or Teca- Terrapakoords. 
50 / wrevrhkovra weyTnkoords. 
60% éffxovra, éfnnoords. 
70 0’ éBSouhovra éBSounnxoords. 
80 2 dbydo%Kovra dySonxoartds. 
90 9’ édverhroyra évernxogrds. 
100 p' éxardy éxaroordés. 
200 o SraKdctot, -at, -a Siaxoctoords. 
300 1’ rpiaxdorot, -at, -4 Tpiaxoctogrds. 
400 uv’ rerpacdoiot, -al,-a TeTpaxocwords. 
500 o' wevraxdatol, -a1, -a wevrakocioorés. 
600 x’ éfandoros, -at, -a étaxoriorrds. 
700 yp’ éwraxdotot, -ai, -a éwraxoriorgss. 
800 w’ derardoioi, -at, -a éxraxocworés., 
900 »’ évardosot, -ai, -a évaxorioorés. 
1,000 ,a xlAsor, -au, -a xiAvoorrds. 
2,000 8B SioxlAror, -at, -a bio xAvocrds. 
3,000 ,y rpioxlAtol, -a1, -a TpiexiAwerds. 


TeTpaxioxlrr01, -a, -& TeTpaKioxsALorTs. 
mWevTakioxlAsol, -ai,-a wevracicxiAtoords. 
éfanroxfAsot, -a,-a dfaxiryiAwgrds. 
dwramoy{Ato1, -at,-a éwraxsoxiAtoords. 
dnraxioxiAsol, -ai, -a deracioxiAsoords. 
dvaxioyxirsol, -a,-a  evanioxiAwords. 
MUPLOL, -Al, - pupioords. 
Svo pupiddes, etc 


~~ 


20,000 


GREEK. 


In forming compound numbers, you may put the 
smaller firsand the larger second, interposing «al, 
and: as, wivre xal elxoow, jive and trenty. Or you 
may reverse the order, in this case keeping or omit- 
ting the conjunction: as, e%coo: wal wévre, Uenty 
and five, 25; and wévre nal rerrapdxovta Kal tpia- 
adows, OF Tpiaxdcio1 wal rerrapdxoyra Kal weyre, OF 
apraxdovot rerrapdcorvra wévre, 345. 


THE NUMERAL ADVERBS. 


1 &wag. 18 déermxadexdnis. 
2 Bis. 19 dvveaxadendxis. 
3 pis. 20 elxoodeis. 

4 rerpdeis. 30 rptaxovrdins. 
5 wevrdes. 40 rerrapaxovrdeis. 
6 fdas. 50 wevrnxovrdeis. 
T éwrduis. 60 é&yKorrtdxts. 

8 dxrdeis. 70 éBdounkovrdxis. 
9 édvreduis, evducs. 80 dy8onxorrdets. 
10 BS8exdxis 90 éveynnovraxis. 
11 dvBexdnis. 100 ékarovracis. 
12 S8e08endnts. 200 Siaxocidats. 

13 tpioKadenxdecs 300 rpiaxocides. 
14 rerrapecxa:decdes. 1,000 yxeArdecs. 

15 wevrexaidexducs. 2,000 B8ioxiArdeis. 
16 éxmadexdxis. 10,000 pupideis. 


17 éwraxatdexanis. 
DECLENSION OF THE FOUR FIRST NUMERALS 
—namely, efs, one; 800, tro; tpets, three; rérrapes, 


Sour. ; 
ALL GENDERS. 


M. rE ON, 
Nom. els pia ey, 5vo. 
Gen. évds pds eves. Svoiy. 
Dat. év6 utd vk. Suory. 
Acc. €va play é&y. bvo. 

M. F. N. M. F. N. 

Nom. pets wpla. Térrapes Térrapa. 
Gen. TpLeV. TeTTapoy. 
Dat. rprol. rerrapos (Poet-rerpact). 
Acc. ‘pels pla. Térrapas = TET Tapa. 


’ Like els, decline its compounds, ob8e/s and pndels, 
nw one: thus, od8els, odBdeula, obdév; genitive ovderds, 
ob8euiés, etc.; plural (rare), odSdves, ob8érvwv, ob8éo:, 
etc. © 

Avo is often used as an indeclinable word for all 
cases, The numeral dude, both, has, like 3vo, in the 
genitive and dative -oiy: thus, duoi; the accusative 
is the same as the nominative. Like 800, dudw is 
sometimes used as an indeclinable. 


KEY TO EXERCISES. 

Ex. 58.—1. The deepest sleep is the sweetest. 2. Many 
flowers yield a very sweet scent. 8, Nothing is swifter than 
youth. 4, The incontinent serve a most vile servitude. 5. 
Friendship is the sweetest of all things. 6. Nothing is more 
disgraceful than to have one thing in the mind, and to aay 
another thing. 7. Serpents are most odfous to all other 
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animals. 8. Nothing is more hostile to man than man, 9, 
Most swiftly does time change things. 


EX. 54.—1. Ovday iidy dor % Bais twos. 8. "Hivorde 
corey trvos. 8, Oder aioxidy dome rH BovAciag. 4. "Ofvrardy 
dors SovAaia. 5. “Iwo eici raxioroc. 6, Ovdady JxOidy dori § 
Bova} nanny. 7. Aicxiordy dori ddAe pay dv cy vey dye, ddAw 
8é Adyerx. 8, Oi wornpoi dAAa wav dy re vp Hove, dAAa 8 Adyouds. 
9. Ovdev éoriy HoLov wiorov Pidov, 

Ex. 55.—1, The longest life is not the best, but the most 
virtuous. 2 Moderation is the best in all things. 8. The 
judgments of the more aged are the better, 4. No counsellor 
is better than time. 5. Either utter things better than silence 
or keep silence, 6, That which is most secure is always the 
Vest. 7. You jeer, O excellent friend, 8, At times cowards 
are more fortunate-than brave mon. 90. There is no worse evil 
to man than grief. 10. Flattery is the worst of all the other 
evils. 11. A man soft in soul and open to bribery. 132. 
Prudence is the fairest virtue for women. 18. There fa no 
nobler possession than a friend. 14. Slavery is most painful 
to a free man. 15, Fhe way is very long. 16. The crocodile 
grows very big from being very little. 17. The earth is less 
than the sun. 18, Be content even with less, 19, Very few 
men are happy. 20. No law is stronger than necessity, 21. 
Small gains often produce gieater damage, 22, No evil is 
greater than anarchy. 23. War brings very many evils. 24. A 
desire for more is natural to man. 25. A good woman brings 
to her house very many good things, 26. Bear the necessities 
of life as easily as possible. 27. To order is easier than to do. 
28. The fruits of wisdom are very ripe. 29. The branches of 
the vine in my father’s garden are riper than in my neighbour's 
garden. 80. Iberia rears very fat sheep. 

Ex. 56.—1. Ovdey Bédrioy mpaxtixod Biov. 2. ‘H bdfa ray 
waratwy deri xpatiorn. 8. ‘O xpavos ori spans 0 apvorros. 
4. To dAnPeoraroy dare xpariorov. 5. ‘H Avm tori eaxdy 
ueyorov. 6. Ovder dori xeipoy # Kodaxela, 7. Ot axparioraro: 
rais ydovas SovAevovor. 8 Tuvacti eorey ovdey xdAdov ris 
godias. 9, Tots éAcvOdpors ovddy dors xdxcov tTH¢ avapxias. 10. 
‘O npoxdde.dos pyytorés éori, 11 ‘O vias peiwy rod warpds. 12. 
Tots xaxots €ore 3oAAGKis TAciova 4H TOLs dyaBots, 18. FloAcuos 
héper wodAAd Kai udycora axa, 14. Td wév xeAevery éowi pgor, 
7d 84 me(OerOa: evtuxerrepov. 15. Ot xdproe wewatrarod elow 
névrro.. 16. Ta mpoBara tov watpds ¢uov cian midrepa Ta 
Tov mAnccov. 

Ex 57.—1l. I write, but thou playest 2. I worship thee, O 
mighty Jove, 8. Oson, hear me. 4. My father is very dear 
to me, 5. God ever sees thee. 6. If you injure me, you do 
not differ from my enemies. 7. I am stronger than you. 8. 
Gladly do J obey thee, O father. 9. We rejoice with you. 16. 
The lyre delights you. 11. God affords us many good things. 
12. Your father loveth you, 13. Fight manfully, O soldiers, 
for it is your-duty to guard the city; for if you fly, all the city 
is destroyed. 14. It is your duty, O boys, to learn your letters 
earnestly. 15. The mother loves us. 16. Ours was an evil 
disease. 17. You have a most trusty friend. 18. The father 
gratifies you, for you learn your letters well. 19. O master, 
listen to ie, 

Ex. 58.~—l. ‘'Hyets pév ypadoper, tere Se walgere. 2. ‘Nw 
fev ypdberov, odw 8 waiceror. 8. ‘Yuds rip, & Geol. 4. 
‘Huay dxove, & wat, 5, Geos ad twas PAdwe, 6. Et éya BAdwrw 
vuas, ov avyxaipere euoi. 7. SU ovyyalipes Huty. 8. “Exioy 
tiv, & roxets, dxovoyar. 9. ‘O warhp ordpya éud re nai ad. 
10. ‘Ypas duhordpous F maijtnp orepyer. 11. "Euod done Guddrrey 
tov olxov, éyia yap cig o PUAag Tov olxov. 12, Zod torw, & wai, 
pavOdvay orovsaies. 18. ‘H Avpa wapéxas joovhy vol kai duoi. 
14, Sheu dare Pidos morrdéraros. 

Ex, 59.—1. Life brings many painful things with ft. 2. 
Know thyself. 8, Wish to please all; not thyself alone. 4. 
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The wise man carries about his property in luinself. 5. Utter 
the praise of thy fmends rather than thine own. 6. Virtue is 
honourable in itself. 7. The grecdy enrich thomselves, but 
injure others. 8. Tho incontinent are not only injurious to 
others without beng p)ofitablo to themscives, but are docrs of 
evil to others, and much more so to themselves. 9. We gratify 
ourselves with most pleasure. 10. The gods are free from cnvy, 
even amongst one another. 11, Bad men injure oue another. 


Fx. 60.—1. Oi codoi mepipdpoves ta mpdypara ev davrots. 
2 ‘O wdcoveeryns cavrov wAouTiger dAAovs S2 BAdrrea. 38. ‘Yuas 
avrovs xapisecGe. 4. ‘O axparis ovx éore Trois wey GAAoLS BAa- 
Bepos, cavT@ dé wheAmos * GAAG KaKoUpyos ev TWH GAAwY, davTod 
6¢ roAt xaxovpyorepos. 5. "Aya@ot waides, adAjAous orepyere, 


ARCHITECTURE.—I. 
INTRODUCTION, 

ARCHITECTURE has been defined as “the art of 
building”; it might more correctly be termed ‘art 
in building,” for it is precisely when artistic qual- 
ties are found in a building “ when,” as Sir Digby 
Wyatt says, “the structure is reared for something 
beyond the immediate wants of the individual who 
erects it, and the first idea of giving it embellish- 
ment comes into existence,” that it may claim 
to be a work of “architecture” as distinct 
from “building.” Architecture is said to be a 
creative art in that the forins produced are not 
found in nature ; whereas, in painting and in sculp- 
ture, imitation of nature or of its impressions is the 
first characteristic. This is only partially true. In 
its first stage, architecture (and it would be more 
correct to say building) is creative; in its second 
stage it may be imitative ; not, however, of nature, 
but of the forms created in building. 

The earliest habitations of man were probably 
erected in the alluvial plains of great rivers, and, in 
the valley of the Nile, were raised in crude or sun- 
dried bricks. Their walls were built of greater 
thickness at the bottom in order to be able to 
support the superincumbent weight; that portion 
of the wall of the house which rose above the 
doorway or other opening had to be supported by 
a beam of timber of some kind, probably the trunk 
of a palm tree, the arch and its principles not then 
being known. The space enclosed for the house 
had also to be covered over with palm-tree trunks 
laid side by side and coated with mud to protect 
the interior from the heat of a tropical sun. 

So far all is creative, the forms evolved not being 
found in nature; and this brings us to the second 
stage—the imitative. Some of the earliest tombs 
in Egypt are those found near the Great Pyramids 
and at Sakhara; they are sometimes excavated in 
the solid rock, sometimes cut out in the side of a 
cliff, These tombs consist of one or more chambers 
which might be correctly termed sepulchral chapels, 
for the body was laid in a pit or well at a lower 
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level, and the chambers served appatently as re- 
ception rooms for the relatives of the deceased who 
came to make their offerings at his tomb. So far 
there is nothing remarkable, but here the artist 
steps in: he is anxious to suggest that this chamber, 
the reception room, is representative of the house 
the deceased formerly lived in. Above the door- 
way he carves in the solid rock an imitation of the 
palm-tree trunk, put there in the crude brick dwell- 
ing to carry the wall above; on the ceiling he re- 
produces the palm-tree trunks laid side by side to 
cover over the space, and which carried the mud 
covering; on the outer face of the chapel he copies 
that sloping or raking line which existed in the 
crude brick dwelling where the walls were thicker 
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at the bottom, and various other features which 
were essentially constructional and creative in the 
first stage, are imitated and made use of in the 
second as a decorative embellishment. These were 
the first germs of architectural thought. It is true 
that we have assumed the prior existence of such 
crude brick structures—structures which a single 
rainy day in England would consign to the ground, 
but which in Egypt, owing to the absence of rain, 
last for centuries: at the present day behind the 
temple of the Ramesseum at Thebes are to be found 
the granaries built by Rameses the Great in the 
fourteenth century before Christ. The same tra- 
ditional method of building also is carried on down 
to the present day, and the huts of the fellaheen or 
poorer people of Egypt are still built in sun-dried 
bricks, and their roofs still formed of palm-tree 
trunks, just, in fact, as they would seem to have 
been in the earliest days of her civilisation, if we 
may judge by the stone imitations found of them in 
the tombs above described, which date some 
3,000 years before Christ. Contemporaneous with 
these tombs are others of a far richer type, the 
tombs of the higher personages of the realm, and 
the fronts of these tombs seem to have been carved 
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in imitation of a kind of trellis work of wood con- 
sisting of cal stiles of timber tied together by 
horizontal rails (Fig. 1), which are suggestive of a 
framework of timber employed to support and 
protect the crude brick walls of more important 
dwellings, the brick wall being always necessary 
to keep out the heat. 

In like manner at a later period we find in the 
tombs of Beni-hassan, also in Egypt, cut in the face 
of the rock, an imitation of an eaves roof (viz., that 
projection of a roof which is formed to give pro- 
tection to the wall), and on the soffit, or underneath 
part of the eaves (Fig. 2), are carved in bold relief 
the rafters which in the original building carned 
the roof. Inside other tombs, also cut in the solid 
rock, we find slender pillars or piers left, which are 
carved in imitation apparently of the wooden posts 
of a hut or tent decorated with lotus (Fig. 3), and 
other river plants. Inthe features we have just cle- 
scribed we have the prototypes of most of the features 
which characterise the architecture of Egypt: the 
raking line is found in all the pylons, or gateways, 
and in the wall of all the temples, and the lotus 
column and other varieties constitute the method 
by which they decorated the columns which carried 
the stone beams of their roofs. 

It would be possible to go farther, and in the 
tombs of Lycia in Asia Minor (two of which are in 
the British Museum), to point out how the artist has 
cut in the solid rock features derived from earlier 
wood constructions, whilst even in the Parthenon 
and other buildings of the Doric order in Greece 
most of the superstructure constituting the roof 
has derived its decorative forms and details from 
buildings of wooden origin. 

So far we have been dealing with the archaic 
forms of primitive styles more or less uninfluenced 
by other contemporaneous or earlier forms of archi- 
tecture. ‘he task becomes more complicated when 
we have to deal with later styles, such as in the 
Roman or Romanesque styles, where the artists have 
endeavoured to reproduce forms known only to 
them by tradition, fiom early recollections, or from 
vag@e descriptions of buildings erected in other 
countries, Such copies and imitations, generally of 
a debased character when compared with the 
original types, contain frequently in them the germs 
of a new style; and the very fact of these builders 
having been obliged to exercise their own imagina- 
tion in the adaptation of such forms to new require- 
ments has led to novel combinations and to the 
conception of original decorative features which 
were not thought of in the constructions they 
imagined they were copying. 

The development of architectural style, there- 
fore, may be said to be due :— 
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1st. To an attempt to copy or imitate in another 
material a form already created, employing the 
constructional as decorative features, or otherwise. 

2nd. In the creation of new forms required by the 
growth of civilisation and its extended demands. 

3rd. To the necessity for employing the materials 
at hand, which often were very different from those 


2 


Fig. 2, 


of the models they attempted to copy, or which an 
advance in scientific knowledge enabled them to 
utilise in a different way. 

And 4th. To the extraordinary impulse which this 
third cause seems to have exerted at certain periods 
of the world's history. The greatest and the most 
rapid strides in architectural style have been made 
by the discovery and research involved in some new 
method of construction. Thus in Rome the in- 
vention of the large bricks or tiles, and the great 
strength and cohesion of concrete or mortar mixed 
with puzzolana, a volcanic earth, enabled the Roman 
builders to employ arched forms in vaults of a span 
and dimension undreamt of in earlier times, though 
the arch had long been known. The invention of 
carrying a dome on pendentives, realised in the 
church of St. Sophia at Constantinople by the 
Byzantine architects, virtually created the Byzan- 
tine style. Thegreat problem of the concentration 
of thrust and counter-thrust in the vaults of 
Romanesque architecture, which was brought to its 
climax by the invention of the pointed arch, and its 
constructional value in the vaulted roofs of churches 
in the twelfth century in France, led almost imme- 
diately to an extraordinary development of architec- 
tural style, sothat, not only in France, butin England, 
Spain, Italy, and Germany, the next three centuries 
witnessed the erection of stupendous structures 
containing more scientific knowledge, greater 
powers of invention, and more infinite variety than 
had ever been conceived in all the earlier styles ; 
and lastly, within our own century, the development 
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of the use of iron for every kind of construc- 
tive requirement has completely revolutionised all 
the ancient styles, and placed us for the moment 
in a transitional period, the ultimate development 
of which we are still unable to divine. 

We shall in the course of our lessons take up one 
by one a description of the several styles of archi- 
tecture. It has been the custom to distinguish 
between the earlier styles down to the end of the 
fifteenth century, and those phases of style which 
have followed, by calling the former the true styles, 
and the latter the imitative styles. If, however, 
there be any degree of reason in the argument we 
have laid down, all the styles have been imitative 
in their archaic state, progressive in their perfected 
state, and decadent in their later phases, and the 
death of one has, under altered conditions of reli- 
gion, race, or country, become the birth of another. 
Between the earlier styles known, and those which 
have been‘growing during the last four centuries, 
however, there are certain very essential points of 
difference. The revival of letters in the fifteenth 
century, and the invention of printing, led to two, 
at least, very important changes :— 

1st. The estrangement from architecture of a 
very large class of intellectual persons, who henice- 
forth elected to teach mankind through the printed 
book instead of recording them in the temple or 
cathedral, 

2nd. The creation in men’s minds of a revival 
in favour of the earlier styles of architecture, of 
the Greek and the Roman (the only ones then 
known), caused by the printing of the classic authors, 
who described and expatiated on them in such 
glowing terms, that not only in Rome, but through 
Italy, it equalled the impulse generated by a new 
ereation. Instead of improving upon and gradually 
developing to new requirements the traditional 
style of the country, they stepped back twelve 
centuries or more to copy the forms and features 
of an antique style. In Italy, and in those parts 
of Europe where the remains of Roman buildings 
were still preserved, these might have been copied 
with more or less exactness, and in process of time 
have become so changed that it would have been 
difficult to trace their origin. The same had oc- 
curred before, and the Romanesque builders in 
Italy, from the fourth to the fourteenth century, 
probably imagined they were always building after 
the Roman manner; but then another element-came 
to the fore; with printing came in also illustra. 
tions of ancient buildings: the architect had no 
longer to trust to his memory or to his imagina- 
tion, he had the copy-book before him; and these 
were taken to other countries whose architects 
deemed it not only necessary to visit Rome and 
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Italy, but on their return also to publish works 
containing illustrations of the chief  faildings of 
antiquity they had seen. This new field of know- 
ledge has gradually been spreading, so that in this 
century we are all more 
or less acquainted, not 
only with all the forms 
and details of the great 
Roman styles, but with 
almost every development 
of art which has existed 
in the world’s history ; and 
quite lately the further 
invention of photography 
and increased facilities of 
travel have flooded the 
present generation with 
such a plethora of wealth 
in architectural forms, 
that many years, if not 
centuries, will be required 
to absorb and digest it. 

We have endeavoured, 
so far, to lay before our 
readers some of the causes 
which underlie the growth 
of the various styles of 
architecture, and we pro- 
pose to take these up in 
@ series of lessons, and 
to draw attention to the 
principal forms developed 
in each style. 

The styles of architec- 
ture may be divided 
broadly into two classes 
—Ist, those which have 
directly or indirectly influenced the origin and the 
development or growth of thosé buildings, features, 
or forms which are found in Europe, and more par- 
ticularly in our own country; and 2nd, those 
which have been formed independently, unswayed 
by European architecture—art having exercised no 
influence on it. ¢ 

Belonging to the first class we have, more or less 
in chronological order: the Egyptian, Assyrian, 
Persian, Greek, Roman, Byzantine, Saracenic, Ro- 
manesque, the Gothic or pointed styles, and finally 
under the influence of the revival of letters in the 
fifteenth and sixteenth centuries, the Renaissance 
or Italian style. 

Of the second class we have, in India the 
Buddhist, the Jaina or Hindu, the Dravidian and 
Palukyan; the Chinese and Japanese; and finally 
the Mexican, a style completely apart by itself, 
and apparently uninfluenced by any other. 
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EN GLISH LITERATURE, —III. 
[Continued from p. 188. } 


CHAUCER AND HIS TIMES. 


From whatever point of view it be regarded, the 
reign of Edward III. must always be one of the 
most important epochs in the history of England; 
but to the atudent of literature it is especially so. 
Long before this time—indeed, for centuries—a 
gradual fusion 
must have been in 
progress between 
the two races, Nor- 
man and Saxon. 
The memories of 
the Conquest, and 
the oppression 
which followed it, 
were fading. The 
spirit of haughty 
contempt on the 
one side and of 
bitter hatred on 
the other, had 
gradually passed 
away. The Nor- ao 
man nobles and aioe 
the older Saxon 1 WIR AN 
families had be- oY aa = 
come assimilated me ‘ 
in privileges and 
position ; and 
throughout all 
classes the diver- 
sities of race were 
beginning to be 
forgotten. The 
English language, 
too, was little by 
little conquering 
in the struggle 
with its rival, the 
French, and becoming the language of the whole 
people.e We are told by the old chroniclers that 
down to the fourteenth century, and during at 
least a great part of it, French was the language of 
the grammar-schools, and even Latin was taught 
to English boys through the medium of the French. 
But we read that one John Cornwal introduced the 
system of teaching in English, and being followed 
by others who learnt of him, the practice soon 
spread, and ultimately became universal. From 
some time after the Conquest, French had been the 
language of the courts of law; but in 1362 an Act 
was passed substituting English for it; and the 
very significant reason is given in the preamble, 
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that the language of the courts was no longer 
understood by the parties to the causes. The fire 
necessary to complete this fusion of different 
elements into a single nation was supplied by the 
French wars of Edward III. For the first time 
England as a nation was called upon to measure 
her strength against one of the great nations of the 
Continent; and her success was brilliant. The 
enthusiasm of war and the pride of victory gave 
birth to a spirit of 
nationality, which 
was the one thing 
needed to com- 
plete the unity of 
the nation. And 
the fact that the 
national enemy 
was France, with 
the hatred of 
things French 
thence __ arising, 
must have de- 
cided the victory 
of English as the 
national language 
over its French 
rival. 

But it was not 
in foreign war 
alone that Eng- 
land in that day 
showed that men’s 
energies had fully 
awoke from the 
sleep of the dark 
ages; nor Was 
such a revival 
confined to Bng- 
land. Everywhere 
in Europe old 
forms of faith 
were being sternly 
questioned. Old systems of philosophy were cast 
aside. Old institutions and social organisations 
were giving place to new. It was the age that saw 
the death of the scholastic philosophy and of the 
system of chivalry. It saw the revival of ancient 
learning, the first real efforts to throw off the 
corruptions of religion both in doctrine and in 
practice, and the commencement of modern litera- 
ture. In England, the religious reformation 
attempted under Wiclif, on one side; and on 
another side the rising spirit of the poorer classes, 
still burdened under the yoke of feudalism, a spirit 
which soon after led to the great rising of the 
commons under Wat Tyler, showed that England 
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had participated in the general movement. But 
till the time at which we have now arrived—that 
is to say, the fourteenth century—she was behind 
the rest of Europe in literature. In Italy, Dante 
had produced his great work in the beginning of 
the century. Petrarch and Boccaccio had written 
since. In other countries, too, much had been 
done. But, as we have seen, England was still 
without a literature. Now, however, everything 
was in her favour. Her national unity was 
achieved ; her language was practically formed ; 
the mental energy was present; and the desire 
for knowledge was so universal, we are told on 
authority which it is difficult to disbelieve, that at 
Oxford and Cambridge the students might then be 
counted by thousands where they now are by 
hundreds. 

From comparatively early in the reign of 
Edward III., we find signs of the revival of a 
national spirit in the popular songs on subjects of 
national interest. Among these the most import- 
ant which have been printed are a series of ten very 
spirited ballads by Laurence Minot, upon various 
battles and other achievements of Edward III. 

But the first work of considerable extent and 
merit which demands our attention is the remark- 
able allegorical and satirical poem, “The Vision of 
Piers Ploughman” We treat this as the first 
because, though the year of its composition cannot 
be exactly fixed, it belongs in form and style so 
much more to the preceding age than any other 
great poem of the period, and shows so much less 
trace of the direct action of foreign influence, that 
it naturally takes the first place in order among the 
poems of the age of Chaucer. The author of 
“The Vision of Piers Ploughman” is said, and 
there is no reason to disbelieve it, to have been 
William Langland, probably a native of Oxford- 
shire, who lived as a monk at Malvern; and his 
placing the scene of his vision in the Malvern hills 
seems to confirm a part, at least, of the story. 

This singular poem relates a dream, or rather a 
series of dreams, in which the poet sees, allegori- 
cally, the corruption and misery of the world; the 
remedy for those evils in the pursuit of truth; and 
the one guide to truth and regenerator of the world 
in the person of Piers, or Peter, the Ploughman. 
The world is a field full of people. Here are the 
poor toiling; the rich wasting; the lawyers plead- 
ing for hite; the clergy idle and corrupt; the 
pardoners deceiving the people for gain; yet all 
the while the castle of truth stands just above 
them, though they see it not. At court mede 
(corrupt gain), and falsehood, and wrong, contend 
with conscience, and peace, and reason; and 
lawyers, and confessors, and counsellors are on 
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the side of wrong. At last Reason makes her. 
voice heard in the world. Men aft brought to 
confess their sins; each of the vices in turn 
comes to confession; and a great multitude set 
out upon the quest of Truth. But who shall show 
the way? Friars and pilgrims know it not. 
Peter, a ploughman, presents himself as the guide 
to Truth. But we very soon see that under the 
guise of the ploughman the poet presents to us 
none other than the Divine Redeemer of the world, 
Then we find Peter the Ploughman employing his 
followers in labour upon the field which he tills 
(the world), We see him ploughing the soil and 
sowing the seed of Divine grace. While side by 
side with this we have another allegory of “Do 
Well, Do Bet, and Do Best,” three degrees of moral 
excellence, and the guides and instructors of the 
soul. The poem ends somewhat abruptly—so much 
so that some have thought it unfinished—with the 
ravages of Antichrist in the kingdom of Peter the 
Ploughman. We have said enough to enable the 
student to appreciate the general character of the 
religious lessons which the writer seeks to convey, 
and of the allegorical form in which he clothes 
them. But the poem is no less a satire than a 
religious allegory. The vices of all classes of men 
are painted with much vigour; but above all the 
corruptions of the clergy and the monastic orders, 
their idleness and neglect of their flocks, their 
covetousness and simony, their self-indulgence, 
their deceptions to extract money from the people. 
The world as it was and the world as it might be, 
the Church as it was and the Church as it ought 
to be, are put before us in constant contrast. 

The language of Langland is decidedly more 
antique in cast than that of Chaucer. But what 
more than anything else connects this poem with 
the past, rather than with the future, is its metre 
It bears every mark of having been written dis- 
tinctly for the people, rather than for the cultivated 
classes. And, perhaps, for this reason the author 
chose for it the old Saxon alliterative metre, which 
seems to have been then still habitually used, and 
even long afterwards sometimes occurs, in the songs 
of the people. The chief peculiarity of that metre 
is that in each couplet, or pair of verses, two or 
more accented—that is, emphatic—syllables in the 
first line, and one in the second, begin with the 
same letter. The character of the metre will be 
learnt more easily from the specimen which we 
give than from any amount of description. It 
will be observed that it differs from our modern 
metres in having alliteration—that is to say, 
identity of initial letter in syllables—instead of 
rhyme; and in attending not to the number of 
syllables in a line, but rather to the number of- 
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accents. By it must be observed that the allitera- 
tive principle is not unfrequently departed from 
in individual lines. After the dreamer has 
described his leaving his home and falling asleep, 





JOHN WICLIF. 
(From the Portrait at King's College, Camb) idge.) 


he begins to tell his dream as follows. We merely 
alter the spelling in some cases where it differs 
from our present spelling :— 


‘Then I gan meeten 
A marvellous sweven,* 
That I was in a wilderness, 
Wiat I never where, 
And as I beheld into the eastt 
On high to the sun 
T saw a tower on a toft,t 
Wonderfully imaked,3 
A deep dale beneath, 
A dungeon therein 
With deep ditch and dark 
And dreadful of sight. 
A fair field full of folk 
Found I there between 
Of all manner of men, 
The mean and the rich 
Working and wandering 
As the world asketh,|] 
Some putten" them to the plough, 
Playeden them** fall seldoin, 
In earingtt and in sowing 
Swinkintt full hard.” 


The great popularity which this poem attained is 
attested, not only by direct evidence, but by the 


* Dream. — Applied themselves. 
+ Looked to the east. ** Amused theiselves. 
t Field. tt Ploughing. 

t Wonderfully inade. tt Laboured. 

|| As the world requires. 
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number of imitations to which it led, the most 
notable of which was “ The Creed of Piers Plough- 
man.” 

While, however, Langland, in his remote country 
home, was satirising’ the corruptions in practice 
which he saw in the Church around him, in a very 
different sphere had arisen one whose attack was 
of a far bolder kind; for it was directed, not 
only against the prevailing habits of life, but 
against the received system of doctrine as well. 

John Wiclif was born about the year 1324, in a 
small village near Richmond, in Yorkshire. He 
received his education at Oxford, having been a 
member first of Queen’s College, and afterwards 
of Merton College. At Oxford he very soon made 
a name for himself as a man of profound learning, 
extreme acuteness of intellect, and fearless courage. 
He first acquired popularity and fame by leading 
the opposition to the Mendicant Friars, who at 
Oxford, as elsewhere, were seeking to draw all 
wealth and influence into their own control. His 
lectures on divinity were frequented by multitudes 
of students. Nor was his fame limited to Oxford. 
He was consulted by Edward III. upon the great 
question then pending between England and the 
Pope, as to the payment of tribute claimed by the 
Papal Court by virtue of the cession of the King- 
dom in the time of King John. And he was one of 
those sent by the king to meet the Papal legate at 
Bruges, and negotiate with him upon this subject. 
His chief supporter at Court was John of Gaunt, 
Duke of Lancaster. After his return from his 
foreign mission, he was appointed to the rectory of 
Lutterworth, in Leicestershire. As time went on, 
and his knowledge and observation were enlarged, 
his opposition to the existing order of things both 
strengthened and widened. From an opponent of 
practical abuses, he had gradually become an 
opponent of some of the most cherished doctrines 
of the Church—that as to transubstantiation, for 
eximple. He had drawn to himself, too, a multi- 
tude of followers, and organised a body of preachers, 
who spread his opinions through the whole country. 
He had become the head of a great movement. It 
was hardly to be expected that such an adversary 
should be left unmolested by the heads of the 
Church. Just before the death of Edward ITI., he 
was summoned before the Archbishop of Canterbury 
at St. Paul's. But the proceedings canie to nothing ; 
Wiclif was rescued from danger by John of Gaunt. 
With the accession of Richard II. the power of 
John of Gaunt declined. Then followed the rising 
of the commons under Wat Tyler, in 1381, which 
was ascribed by his enemies to the revolutionary 
influence of Wiclif’s teaching. His bitterest foe, 
Courtenay, had become Archbishop of Canterbury. 
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Wiolif was again summoned before a synod, which 
" met at the Greyfriars, in London. He did not 
appear, but his ‘doctrines were condemned as dan- 
geroug and heretical. By the Convocation at 
Oxford he was again condemned. No actual step 
was taken, however, against him, and he continued 
to preach and teach in his parish of Lutterworth as 
boldly as before, until, in the year 1384, two years 
after his condemnation, he died of paralysis. 

Wiolif wrote much in Latin, addressed to the 
learned; and much in English, addressed to the 
people. His shorter English works consist of 
tracts upon subjects of temporary interest. His 
one great work was the translation of the Bible 
into English. This vast undertaking was probably 
not accomplished by Wiclif unaided, No doubt a 
great part of it was executed by his followers and 
disciples under his supervision; but the design is 
unquestionably his; and there is no doubt that 
it was carried out in part by himself, and en- 
tirely under his direction and guidance. The first 
edition appears to have been completed three or 
four years before Wiclif's death. A second was 
finished by Purvey a few years after the death of 
his master. This is the first really great work in 
English prose ; and when we cansider the thirst for 
religious knowledge at the time it was produced, 
and the number of its author’s followers both then 
and afterwards, we can scarcely doubt that, quite 
apart from his influence in other respects, Wiclif 
must have done more than almost any other man 
has ever done to fix the standard of the English 
language, and form the style of English writers. 

John Gower was sprung of a family of knightly 
rank in the county of Kent. He was a man of 
property, and is saidto have been educated at Merton 
College, Oxford, and afterwards to have adopted 
the profession of the law. However this may be, 
it is pretty clear that he lived within the circle of 
the society of the Court. Many short poems of his 
have been recovered and published in various 
collections, some of them in French and some in 
Latin. But his larger works were three in number ; 
and of these one was written in French, one in 
Latin, and one in English. The “Speculum Medi- 
tantis” (“‘ Mirror of One Meditating),” which was in 
French, has been lost. The ‘“ Vox Clamantis,” or 
“Voice of One that Crieth” (so called in allusion 
to St. John the Baptist), is a long poem in Latin, 
in which, partly under the form of allegory, he sets 
forth the evils of the time, especially the miseries 
attendant upon the great rising of the commons, 
under Wat Tyler, in 1381; and protests against the 
vices and corruptions of the various classes of 
society. Gower, however, was no friend or follower 
of Wiclif. But his latest and most important work 
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is the “fonfessio Amantis,” or “ Lover's Confession,” 
a very long poem in English. ite fem t6 that of 
a dialogue between the poet and Genius, a minister 
of Venus, who is assigned by her to receive his oon. 
fession. The principal part in the dialogue is 
borne by Genius, the confessor, who lays down a 
number of moral precepts for the instruction of the 
penitent lover, and illustrates them by stories taken 
from all kinds of sources, ancient and modern, 
sacred and profane, aimed against the seven deadly 
sins. This book thoroughly justifies the title 
which Chaucer gave to his friend and brother 
poet, and which was afterwards repeated by a long 
succession of writers, “Moral Gower.” Ht shows, 
as all Gower’s works do, much cultivation, but 
little poetical genius; and to us it is interesting, 
as showing how far the influence of Chaucer had 
acted upon his own contemporaries, rather than 
very attractive for its own sake. 

Sir John Mandeville tells that he was a native 
of St. Albans, and went abroad in the year 1323, on 
Michaelmas Day. He remained abroad some thirty 
years, visiting Egypt and a very large part of Asia ; 
and, after his return, he wrote an account of the 
countries he had visited. The book is full of the 
wildest fables; indeed, it is plain that Mandeville 
had the true traveller's appetite for wonders, and 
received and recorded whatever was told him 
about the countries with which he came in contact. 
But his accounts of what fell under his own ob- 
servation are clear and interesting. What he tells 
about the languages in which he published the 
book, and his reasons, is well worth noting, as illus 
trating the transition which the nation was then 
passing through in respect of language. “Ye 
shall undirstande (he says in his prologue) that I 
have put this boke out of Latin into Frensche, and 
translated it agen out of Frensche into Englyssch ; 
that every man of-my nacioun may undirstande it.” 

The greatest genius, however, and in every respect 
the most strongly representative writer of this 
period, was Chaucer. 

Geoffrey Chaucer, the great poet of his age, 
was recognised as such during his life no legs than 
after his death. Naturally, therefore, from the 
notices of him in the writings of his contemporaries, 
and from public documents, we know many details 
of his later life, enough to enable us to form a very 
fair picture of his circumstances and mode of living. 
But of his early life and the circumstances of his 
birth we are unable to learn much. As to his parents, 
little is known. He was the son of John Chaucer 
by his second wife Agnes; his father was a vintner 
and tavern-keeper, who dwelt in Thames Street, by 
Walbrook. We can infer that his father must haye 
been moderately wealthy from the education which 
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the son's show that he must havé received. 
There is little doubt that he was born in or about 
1340, Some bave said that he received his education 
at Cambridge, on the authority of a passage in his 
early poem, the “Court of Love,” in which a visit 
to the court of Venus is related by one who calls 
himself “ Philogenet of 
Cambridge, Clerk,” by 
which title Chaucer is 
assumed to describe 
himself; some have 
said that he was edu- 
cated at Oxford, but 
nothing certain is 
known, All that can 
be said with confidence 
about his education is 
that every page of his 
works shows him to 
have been a man not 
only of rare genius, 
but of high culture, 
possessing an exten- 
sive acquaintance both 
with literature and 
science. 

Chaucer, like almost 
all gentlemen of his 
day, seems to have 
Spent some time in 
military service. In 
1359 he was serving 1n France under Edward III, 
and was made prisoner. But he probably returned 
to England the following year. He soon after- 
wards married Philippa, daughter of Sir Payne 
Roet, a gentleman of Hainault in the service of the 
Queen. Chaucer’s wife was a maid of honour to the 
Queen, and afterwards entered the service of Con- 
stance, the second wife of John of Gaunt, Duke of 
Lancaster. Thus probably began Chaucer’s con- 
nection with the Court, more particularly with 
John of Gaunt. But this connection was no doubt 
strengthened by the fact that Chaucer’s wife was a 
sister of the notorious Katherine Swyneford, who 
afterwards became the wife of John of Gaunt. It 
is certain that throughout nearly his whole career 
Chaucer attached himself steadily to the party of 
the Duke of Lancaster, and became his intimate 
friend and trusted adviser; and his fortunes rose 
and fell with the influence of his patron. In 1372 
we find him employed on a public mission to Italy ; 
and during this visit there is some reason to think 
that he became acquainted with Francis Petrarch. 
In 1374 Chaucer was appointed Controller of the 
Customs for the port of London. But, notwith- 
standing his holding this post, he still continued to 
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be employed abroad from time to time upon various 
diplomatic miasions, the precise nature of which 
cannot for the most part now be determined, In 
1386 a commission was appointed to inquire into 
the alleged abuses in the Customs’ Department, and 
Chaucer lost his post; and it is conjectured 
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that after this event the poet’s circumstances were 
straitened. In 1387 his wife died. In this distress 
he seems to have continued for some years, until in 
1394 he icceived a pension from the King, which 
was subsequently increased sufficiently to place 
him in comfort. He died on the 25th of October, 
1400, probably at his house in Westminster, and 
was buried in Westminster Abbey 

Not only was Chaucer almost throughout his 
whole life brought into constant and close inter- 
course with some of the most eminent political and 
party leaders of his time, but he also appears to 
have lived on terms of intimacy with his brother 
poets and men of letters, Of these, as we have 
seen, the greatest was Gower, between whom and 
Chaucer a close friendship existed. His connection 
with John of Gaunt, too, brought him within the 
circle of the great religious movement brought 
about by Wiclif and his disciples. John of Gaunt 
was Wiclif’s protector, and the Lancastrian party 
at that time leaned much upon the support of those 
large classes of the community who, like Wiclif, 
rebelled against the dominion and revolted against 
the corruptions of the regular clergy. Hence we 
can trace throughout the works of Chaucer—in his 
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vigorous, and no doubt somewhat exaggerated, pic- 
tures of wealthy and self-indulgent abbots, dissolute 
monks, and lying pardoners, contrasted with his at- 
tractive sketches of the poor and pious parish clergy 
—his sympathy with the movement of the Reformers, 

It will easily be seen that the times in which 
Chaucer lived and the circumstances of his career 
were peculiarly favourable for a great and original 
poet, and especially for one with Chaucer's un- 
rivalled power of catching and reproducing the 
peculiarities in character and habit of different 
classes of men. Border countries are the favourite 
ground of picturesque writers. Types of character 
are more strongly marked and more sharply con- 
trasted there than elsewhere. Thus Scott chose for 
his usual field the border-land between England 
and Scotland, or the dividing line of highland and 
lowland. And the age of Chaucer may well be 
called the border-land between the dark ages and 
the modern period. In his own great poem he 
brings together the knight who had fought for the 
Cross and the prosperous London merchant and 
the essentially modern country gentleman; and 
this was a true picture of the times. 

So in the literature of that age, as we have 
already seen, the formal and learned Gower and 
the rough and antique satirist Langland were 
alike contemporaries ‘of Chaucer; while in Italy 
Petrarch was writing poetry as polished and 
artistic as any that the world has ever seen. This 
was just the age in which the genius of Chaucer, 
with its singular variety of scope, and its power 
of seizing points of character, would find the 
fullest play; and Chaucer's varied career was 
entirely in his favour. <As_ soldier, courtier 
scholar, diplomatist, and man of business, he must 
have had unusual opportunities of studying cha- 
racter and learning the real life of his age. And 
we find the character of his poetry in this respect 
just what we might expect to find it under these 
circumstances, The poet has left that marvellous 
photograph from real life, the prologue to the 
“Canterbury Tales”; and the genuine and simple 
pathos of the story of Griselda. The variety of 
character in the poetry of Chaucer keeps constantly 
before our minds that, though he is rightly called 
the source from which the stream of English poetry 
takes its rise, that source itself, like the great lake 
that feeds the Nile, derives its fulness not only from 
the springs that arise within its bosom, but from 
the streams whose waters it collects and makes its 
own, Some of the various channels of literature 
which converge in the works of Chaucer we have 
already pointed out, and we shall ask our readers 
to bear this observation in mind when we come to 
remark upon the poems of Chaucer singly. 
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Before proceeding to consider the poetry of 
Chaucer in detail, it is necessary to speak very 
shortly upon matters which have given rise to much 
controversy—the language in which he wrote, and 
the principle of versification which he adopted. 
Some writers have treated Chaucer as one who 
spoiled the purity of the English tongue by the 
wholesale introduction of French words into it; 
while others have regarded his works as the most 
perfect standard of the English spoken in his day. 
The truth appears to be that in the main Chaucer 
used the English language as it was usually spoken 
and written in his day by the aristocracy and 
among educated men, which would for obvious 
historical reasons be less purely Saxon and more 
mixed with French than the language of the lower 
orders. But it is also beyond doubt that Chaucer, 
in enlarging the range of ideas which were to be 
expressed in English poetry, must have found it 
necessary at the same time to enlarge its vocabu- 
lary, and that he did so by the adoption of words 
from the French. And though many words used 
by him have since been lost, and many more have 
been introduced, it is still true that the vocabulary 
thus formed is substantially the same as that now 
in use, though, of course, the spelling and the pro- 
nunciation have considerably changed, and some 
words have dropped out of use or have had their 
meaning entirely altered. 

With regard to the forms of English words as 
written by Chaucer, a few points must be borne in 
mind by the reader, in order to a thorough under- 
standing of the author. In its earliest form—the 
Anglo-Saxon—English was a language, like the 
classical Greek and Latin, with a complete system 
of inflections (see English lessons)—forming, for 
instance, the cases of its nouns by appropriate 
changes in their termination, instead of by the use 
of prepositions, as in the present day. In the 
English of Chaucer, though it was not so to the 
same degree in that of some of his contemporaries, 
these case-endings, except the s or es of the geni- 
tive, are lost, the rest being represented, if at all, 
by an e at the end of the word, which e is s8me- 
times sounded and sometimes silent. In words of 
French origin, also, the final e is in Chaucer, as in 
French poetry, as often sounded as mute. The 
presence of the final e¢ in many words in which it 
is no longer written, and the fact that this final e 
is habitually sounded as an additional syllable of 
the word, is the one strongly marked difference 
between Chaucer's English and our own so far as 
the noun is concerned. But it will be noticed by 
every reader of Chaucer that the sounding of the 
final ¢ is by no means an invariable rule ; indeed, it 
is probably quite as often silent, especially before 
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«a vowel or the letter 4, from which it may be in- 
ferred that in®Chaucer’s day the older pronuncia- 
tion was beginning to give way to the modern. 
Thus such words as poere (poor) and time are some- 
times, as the metre shows, to be read as we pro- 
nounce them now, and sometimes as pooré, timé. 
In the verb, also, there are a few old forms still 
retained in Chaucer which we have now lost. Thus 
the infinitive of the verb, instead of being, as now, 
tu seek, is more commonly to seeken, or to seek. 
The plural of the present tense, instead of being 
qe, you, or they scek, was generally we, you, or hi 
seeken, the still older form ending in eth being occa- 
sionally found. The imperative mood is not seek, 
but seeketh. In the past participle Chaucer still 
habitually retains the old prefix 7- or y- (correspond- 
ing to the German ge-, as yehabt, from haben) at the 
beginning of the word. Thus he writes itaught, 
ipinched, isett, when we should say, taught, pinched, 
set. With the exception of these points, however, 
and some others of minor importance, the chief 
differences between Chaucer’s English and our own 
are differences of spelling. And as the eye becomes 
accustomed to the older spelling, and the few 
antique grammatical forms become familiar, every 
student will find that he meets no greater difficulty 
in reading Chaucer than that which arises from an 
occasional obsolete word, for which a dictionary 
has to be consulted. 


FRENCH.—XXXIV. 
(Continued fron p, 151.) 


FRENCH WORDS WHICH ARE SIMILAR IN SPELL- 
ING OR PRONUNCIATION, BUT DIFFER IN 
MEANING (continued). 










French Meaning in French Meaning in 
Words. English. Words, English. 
Taille, o/, size, stature,|'Tard, adv. — {late. 
anviet, figure. are, 2/. (coin.) tare, 
Taille, xf. waste; defect, 


tall -alick ; (feu. 
dal law) villain 


blemish ; fault ; 
Pe (at aie 


(vet.) curb, 


deal; = (mas. "Tare, adj. (com.) spoiled, 
e tenor. danuged; ofa 
Ter, adv. third house of bad character. 
the same nuim-'|Taux, nm. rate, price, «ssess- 
ber. ment, 
Terre, n/. earth ; the earth ; |TOt, adv. soon, 
lend, estate, 
Tain, 2. Jotl, tinfoil, Tendre, adj, |tender, 
Teint, nm. complexion, endre, v. tostretch, to bend, 


Thym, mm, {(bot.) thyme. to strain, to set ; 
to tend. 
tenuous. 
held, kept, boun?. 


session, holding 


Tan, 2m. tan; 
bark. 


tanner’s Ten adj. 
much, 


Tenu, pp 


Tant, adv. so''Tenue, nm. 


many. (of assemblies) ; 

attttude, dress, 

Taon, nm. (ent.) ox-fly. carriage,depo: t- 
Temps, nm. |time. ment, bearing, 
auidress (of pei- 

Tante, /. aunt, sons); appectr- 
Tente, nf. tent, pavilion. , ance (of troops). 


French 
Words. 


meme de ome 


Terme, nm. 


Termne, nm. 


Thermes, nm. 
pl. 


Thon, 2m, 
Ton, acd). 
Ton, num. 
Tic, nm, 
Tique, 2/f. 


Tirant, nm. 


Tyran, nm, 
Tirer, v. 
Tiret, un. 
Toi, pron. 
Toit, nim. 


Tore, nm. 
Tort, um. 


Tournoi, nm. 


Tournols, adj. 


Toue, 1/. 
Tout, adj, 
Toux, a2 


Trait, nm. 


Trait, am, 


Traite, nf. 


Traité, nn, 
Tiaite, nm. 


Tranchant, 
aulj. 


Tranchant, 
mm, 


Tranche, nf. 


Tranchée, nf. 


Meaning in 
English. 


term, end, termt- 
nation, time, 
word, expres- 
sion, 

quarter's —- rent, 
quarter-day. 

thermal daths; 
(antiq. ) there. 


funrny-fish. 

thy. 

tone, voice, ac- 
cent, manner. 

knack, habit; 
(ined. ) tie. 

(ent.) tich. 


string(of purses); 
boot-strap ; 
cramp-i7ron 
ship's draught ; 
set-guuge, 
tyrant, 


to draw, to pull, 
dash, hyphen; 
slip of parch- 
anent. 

thee, thou, 

roof. 


(arch. torus.tore 


wrong, injury, 
harm, 
tournament, 
of Tours; livre 
tournois,  one- 
Jranc piece 
coined at Tours. 
erry-boat, 


all, every, whole. 
cough, 


arrm, da 
shaft, bolt, than- 
der-bolt, stroke. 
hit; trait ; trace 
(of horses); ray 
(of light). 

leash (of dogs) ; 
turn (of the 
scale) ; gulp, 
draught; dash, 
stroke of the nen, 
(paint.) touch, 
herf (ofa saw); 
a (of the 


ress ) bill of ex 
change, draft; 
stage, journey ; 
trading; slave- 
trade, 

treatise, 

treuty. 


sharp, cutting, 
peremptory, de. 
cisive. 

edge (of cutting 
instruments) ; 
web(afcoulters). 
slice; steak ; 


Un, art. adj. 
Une, art. ad). 
Ut, nm. 


Vingt, adj, 


rt,\|Veau, nm, 
Vos, adj. 


Veille, nf. 


Veillee, nf 


Vieille, ad). 


Vers, nin. 


Vers, nm, 

























207 
French gpk Ha 
Words. English. 
Trancher, v. fo cut, to cnt 
7 decide, to ee 
é. 
Tranchet, 21. : pasa as 
‘nife ; n 
knife. ii 
Transparent, |traneparent, 
ad). 
Transparent, paint.)  tranae 
mm. vency ; lines 
for writing 
stratght), 
Tribu, n/. tribe. 
Tribut, nm, jtribute, 


Trop, adv. too ~=omuch, too 
muUny. 
Trot, nm, trot (af horses), 


U. 


see Hun. 
see Hune. 
see Hutte, 


Vy 
Vain, cd). win, 
Vin, na. wine 


Vaine, adj, f. rain. 

Veine, nf. veln ; (geol.) 
sean ; anuier- 
ground spring 
of water, 

Van, nm, wh -) fan. 

Vent, 2m. nd; gale; aa 
lence; (hunt.) 
scent; vanity, 


emptiness ; (ar- 
til.) windage, 
calf, veal, 

your. 


wuaiching, watch ; 


silting up ; eve; 
vigu,; day bde- 
Sore; point, 


verge. 

sitteng up and 

an hing in com- 
ny, night at- 

teh ae UpO id 

the sick 

old ; old woman, 


nf 
Vielle, nf. hurdy-gurdy. 
Véneneux, tzonows (of 
ad). plants,  mine- 
rals, etc.) 
Venimeux,  |venomous (afani- 
aly, nels 
Ver, mn. worm. 
Verne, um. = iglass; arinking- 
glass. 


ial of Ver, 
avhich see above. 
line (of poetry), 


vasher ; edge (of|\Vers, prep. towards, about, 
ey nea 

res ert, adj. green; sharp; 

trench; drain;|| ° harsh ; tart (to 

throes, ins; an sate) —_ 

pes ng; es é, 

aa dhs de ; vigorous, ‘robust 
excavation, (af old age). 
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French Meaning in French Meaning in English French French Bnglish 
' Words, English. * Words. English. Words. Equivalents. Words. | Equivalenta, 
Vert, sm. green, green co-\Ville, n/. town, efty. rehen- |oelui qui A hen- (to arrest, to take 
lour ; grass, aid ras ‘dank une arrestation;| der, v. into Begs to 
ie meat. Viol, nm. violation (af the penseur, . on. appre- 

Verdeur, nf ig vi- person), rape. 
ridity + vigour, Viole, nf. mus.) tenor vioe «=©©Arm, ft, bras. Arme, w. ac on 
airength ; sap ; lin; viol. As, conj. comme, que, car. |As, nm. ace cards, ae) 
tartness (of|\Violer, v, to violate, to toAttend, jaccompagner; (Attendre, ito await; 
wines);  acri- break, to in- écouter; servir, Sor. 
mony, Sringe, to trans- soigner ; 8° 

Verdure, nf. jverdure, green- gress. per de; fatre at- 
ness;  green;||Violet, adj.|vtolet - coloured ; tention. 

ng; pot-|| nm. violet colour. Attendant, |assistant; servi--Attendant, |watting 
be. n. teur; com PP. awaiting, 

Versant, adj. \liable to be over-|, Voie, nf. way, road, track mon; auiva 
turned (Qf car- fae (nav.) personne de 
riages). ; width be- suite. 

Versant, nm. ideclivity ; slope, tween the wheels Attirer, n. |celui, celle quilAttirer, v. {to attract. 
side (of mou of carriages. habille,qui pare. 
tains, le Voix, n/. votce; vote, suf to Avert, détourner ; évi- Avertir, v. ito warn, to catu- 

Verseau, nm, Kastron.) Aqua- Jrage; singer. ler; éloigner. tion, 

rlus, vot ® , ae en . Axe, hache. Axe, yes a ome 

erso, nm.  |back ( Oire, adv,  |indeed, and,even, ree; 
as ye Ae int.) , trunnion, 
reverse, eve se nm, ge Jying; Bachelor, jcélibataire a Bachelier, bachelor of a uni- 
page. ring. gon ; bachelier versity, gra- 

Verser, v. to pour; to pour) Vol, nm. theft, robbery, duate, 
out ; to shed ; to robbing, lar- Back, dos. Bac, Serry-boat. 
deposit (money); ceny. Bag, sac. Bague, ring (for the fin- 
to overturn, to} Vole, nf. vole (at cards). ger). 
rT (of car. Bail, caution;  can-|Bail, lease. 

es); to be} Voler, v. to fly,to fly aban, tionnement. 
(of corn). to sly, to fly at oe or déposant, rei lessor. 
Verset, nm. as the to chase allor, eur, ‘ r. 
Bible = birds), of Balance,  équilibre ; contre-|Balance, balass "ecalea), 

Vice, nn. vice, fault, de-| Voler, v. to rob, to steal, poids, pair af scales; 
fect, blemish. Volet, nm, = jrwindow-shutter ; lance (af ac- 

Vice, Latin|vice; vice-amiral, dove-cot ; ‘ aie count); balance- 

; vice-admtral. (af Peet sheet; (astron.) 
in, nf. screw. ouse); ( Ltbra. 

Vil, adj. vile, base, awater-lil ly. Balancer, n sa et celui qui] Balancer, v. |to balance ; to 
despicable, lew. \Voleter, v. to flutter. balance. swing; to hesi- 
wretched, _vil-|, Volter, v. (fenc.) to make a tate ; to counter- 
lainous. volt, nce ; to 

re accounts, 
Ballot, boule; bulletin; Ballot, package. 
(scrutin 
Beck, si - sobs main,| Bec, beak; dill; nid; 
€ta ° rostriu : e 
FRENCH AND ENGLISH WORDS WHICH ARE SIMI- ocd tig SA to 
: spout; socket. 
LAB IN FORM, BUT DIFFER IN MEANING Billet, btiche; (her.) bil-| Billet, mote; letter ; bill, 
hie ee Oe handbill ; label : 
English French French English vie sogemant eh rlaae iB ( ra 
Words. Equivalents. Words. Equivalents, ing of soldters 

Sa a P| OS IERE, bénir. Blesser, to wound. 

Bond, lien, engagement;| Bond, pen 

Actually, jréellement, effec-/Actuelle-  jnow, at this mo- (carp.) assem- 

: tivement, véri-| ment, ment. blage ; 
tablement. obligation ; bon ; 
Addresser, itionnatre. Adresser, ito direct, to ad- entrepot. 
n. v. dress, Bonnet, chapeau (deBonnet, cap (hea!-gear). 
Semme); bonnette 

to Advise, cone donner|Aviser, v. |toapprise, toespy: (nav., males 
avis d to consider. Bribe, présent — (pour\Bribe, great lump of 

Agreement, {accord ; * rapport Agrément, |approbation, con- corrompre) ; bread ; pl., 
convention ; sent; agreeable- prix, appdt. scraps, pieces of 
bonne = intelli- ness, pleasing- meat ; oh ends. 
gence; confor- ness; pleasure; Bride, ancée, mariée, |Bride, bridle, ret 
mité, gracefulness ; Brig, rick (nav.). Brique, brick for build: 

(aay pee But, conj ts But im ; end Ke 
mus.) grace, u . {mats ut, am. m5 ; mark, 

Altered, changé, Altére, thirsty. . ; has : 

Amends, magement, |Amende, fine, penalty. 
réparation. Calmer, #. jceiui qui calme,i\Calmer, v. {to calm, to ap- 

Amplilation, rnement d'un Ampliation, |duplicate, copy of qui apa pense. 

ment cri orders sik er tng Campaign, {(milit. cam-|\Campagne, country - flelde; 
passed a an pagne, ocountry-seaé ; €8- 
courts, 0, title. tate ; campaign ; 
deeds, etc. (nav.)  crutee, 


Amuser, *. jamuecur. Amuser, v. |to amuse. voyage, 





English 
Words. 





Cane, 
Canon, 


Cap, 


Capon, 


Car, *. 
Carrier, n. 


Case, 


Cask, 


Casket, 
Cassine, 


Cassis, 


Causer, %. 
Caution, 
Cave, 


Chagrin, 
Chair, 


Chandelier, 
Char, 


® 
Charger, n 
Chariot, n 


Chat, x. 
Chine, 
Choke, 


Chose, wv. 


Clause, 


FRENCH. 







French English 
lower Fquivalents, 
canne ; jorc. Cane, nf. duck, 


hanoine ; ane Canon, cannon, gun, ar- 


(law of tillery ; (church) 
church); tering.) canon law; bar- 
canon. rel (of a musket), 
etc.);  (print.) 
canon ; enta- 


logue of suints. 


bennet; casquette,|\Cap, headland, cape, 





burrette ; cha- romonto 
peau(de cloche, de tn nav.) he 
saiisielley: (nay. 
chouquet; icrav. 
recouvrement, 
chapon. Capon, mean fellow; cow- 
ard; cheat: 
sneak; (nav.) 
cat-tackle 
char; chariot; na-\Car, as, for. 
celle (de ballon). 
pibedale voitu-|Carrier, nm. |quarry-man 
r. 
étuis envelonpe ;|\Case, division,compart- 
caisse ; (print.) ment; hut; pi- 
casse ; of a geon-hole; point 
watch) boite ; (at backgam- 
cas ; état; cause, mon): berth 
(nav.). 
tonneau, bdaril,\Casque, helmet; helmet- 
burruque, shell (conch). 
cassette. Casquette, ‘cup ih ages 8). 
bot.) viorne lui-|Cassine, (mil t.) little iso- 
sante. | lated house that 


can serve as a 








post, hut, hovel; 
(bot ) casarne. 

(conch.) casque. |Cassis, (black = currant; 
| black currant- 
tree; black cur- 
rant = ratafia; 
|, gutter ; drain. 

cause (person), |Causer, n. jto talk, to con- 
verse, to chat ; to 
cause, 

avis; précaution, Caution, surety, security ; 

garantre. buil; pledge; 
hailer, 

antre, caverne. |Cave, cellar,  wrine-cel- 
lar; stake (gam- 

bling). 

depit, vexation. |Chagrin, qrvef. 

rhalse, siege ;\Chair, sh, ment; (of 

( professorship) persons) skin, 

chatre; (of @ 

chairman) fau- 

teutl; (railways) 

coussinet. 

candelabre. Chandelier, |candlestick. 

ouvrage fait a laiChar, car, chariot. 

journée; (icht.) 

ombre. 

grand plat; che-i\Charger, v. {to load ; to exag- 


val de bataille ; gerate ; to lay it 


courster, 


coupe ; char, chariChariot, nm. |wagaon, cart, 
de guerre (des watt, 
anciens). 
causerie ; conver-iChat, nm, cat, 
sation. 
échine; (cook.)iChine, China (country). 
échinée. 
oin (of the arti-|\Choc, shock ; clashing ; 


encounter. 
thing ; object. 


choke 

choisis, choisit,\ Chose, n. 
choisimes, choi- 

sites, choistrent, 

proposttio sa eg Clause, condition, clause. 


oe 
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English French French English 
Worda, Equivalents. Words. Equivalents, 
Cloak, manteau. Cloaque, sink; heap, re- 
fla of Palth; 
person; 
ibe clonca ; 
common sewer, 
Clout, torchon, chiffon ;\Clou, natl, 
tape, coup; 
pe pour rac- 
commoder, 
Coin, piece de monnaie;i\Coin, corner; wedge; 
encognure ; stamp, punockeaw 
(print., artil.) (for stamping 
cow; angle, coins and me- 
dala); gquotn, 
coin, 
Colon, (gramm.) deux |Colon, colonist, planter, 
points; (anat.) settler ; (anat.} 
colon. colon. 
Come, »v. viens, venes. Comme,oconj.jas, like; tn like 
manner. 
Command, |(law) he who has 
mm. charged another 
Command, |commandement, to purchase for 
n ordre; pou. | him; princtpal. 
voir,  puis- | Commande, order to a trades- 
sance. nf. man for goods, 
to Com-jlouer; recomman-l'Comman.- to command, to 
mend, v. der ; commetire.| der, order. 
Comment, n. commentaire, how, 


Commenter annoatateur. 


Complaint, 


Comment, 
adv. 
Commenter, |to comment. 


[plainte maladie,|\Complainte, paeni ive popular 


ong. 
Confidence, lt ed hardi-|Confidence, tellun a secret to 


Conformer, 
Ne. 


Confuter, n. 


Console, n 


Conspirer, n.\conspirateur. 


Consumma- 


tion, 
Copier, n. 


Corn, 


Corner, n. 


Coucher, n. loculiste. 


Counten- 
ance, 


- Courtier, 


Crane, 


Crier, %. 


another ; the se- 
crete thus re- 
vealed. 

celut, celle qui se|\Conformer, |to conform; to 

conforme, qui) v. comply. 

obéit. 

refutateur. Confuter, v, |to disapprove; to 
confute. 

console, Console, 1/. jcorbel; pter-tahle; 
bracket ; COR 
sole. 

Conspirer, v.|to hi aid to 


plo 
n, but; consom-|Consomma- He aaaieas 


mation. tion, consumption ; 
destruction, 
Copiste. Copier, v. {to copy. 


ble; céréales ; corjCorne, horn; dog's evr 


(au pred), in books); shoe- 
orn; outside 
rind (of horses’ 

hoofs). 
coin, encognure,iCorner,v. jto blow, to sound 
cngle. a horn; to 
wheeze; to tin- 


gle (of the ears); 
to be tainted (of 


meat). 
Coucher, v. jto lay down; to 
t to bed; to 
y low; to 90 to 
bed; to lie down. 
figure, nine NY: Counten- sre ohpere ies 
swonomie, air, | ance, ure, 
atid seh 
air, riment; 
(nav.) ‘burden 
courtisan, Courtier, se pts commts- 
ston agent, 
grue ; ee ;: iar Crane, cranium, skull. 
Nerdy 
crieur. Crier, v. to cry; to call 
out; ta ohrtek, to 
scream. 
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Crisper, 7. 


Cross, 


to Cross, v. 





THE 
French French English 
Equivalents. Words, Equivalents, 





celui, celle, or cel\Crisper, v. 
qui frisse, boucle 


ou crepe. 


croiz; (fig. revers,|Crosse, 
traverse, 


Curate, vicaire. Cure, 
Curer, 2. guérisseur; (ofiCurer, ». 
meat) saleur. 
Dauber, . [barbouilleur. Dauber, ». 
Decanter, 7. |cara/e. Décanter, 
Defiance, (défi. Défiance, 
Defier, celut, celle quil Défier, v. 
defle. 
Defiler, xn. (corrupteur, ravis-|Defiler, v. 
seur. 
Denier, . 
Denier, n.  |celui, celle qui | 
nie, denie. 
ore v. 
Dent, coche, creux. jDent, 
to Deride, |tourner en dé- | 
rision, railler, ( Dérider, v 
Derider, ples rail- 
eur. 








v.|to decent; 


to shrivel, to con- 
tract ; toshronk: 
to irritute (the 
(nerves); to fid- 
get. 

(af bishons) cro- 

sier; butt-end (ay 

musicets) ; 

crichet-lut ; 

cricket (game). 


reson, vicar. 
to clean (har- 
bours, sewers, 
etc. ); to puck the 
teeth, 
to cuff; to drub; 
to banter, to jeer. 
to 
pour of gently 
distrust, nLIis= 
trust; diffidence. 
to defy, to chal- 
lenge, to breve, 
to dare, to set ut 
defiance, 
to file of ; to wn- 
string, to wn- 
thread, 
denier (obsolete 
French coin = } 
of a farthing); 
money; rate of 
interest; (weight) 
scruple, 
to deny; 
Suse. 
tooth, notch, cog. 


to re- 


to unwrinkle ; to 
snooth. 


Deriver, n. |celui, celle qui Dériver, v. {to derive, to pro. 
retire, puise, ob- ceed from; (nav.) 
tient. to drift; to qet 

clear of tie 
shore, 

Designer, n. n, \dessinaterr, in-Désigner, v .|to designate; to 
venteur ; (b.8.)! appoint ; to fix. 
machinateur, 

Destitution, jdéntiment. Destitution, |dismissal, remov- 

al (from office). 

Detester, n. |ce/ui, celle qui Détester, v. |to detest. 
dcteste. 

Devise, . disposition tes- 
tumentaire, tes- 
tament ; projet,| | 
invention, | 

Fp expedient, ‘Deviser, v. jto talk, to con- 
to Devise, isposer par tes-( | verse, to chat. 

tament; proje- 

ter, imaginer, | 

tnventer. 

Difference, diffrence; (quar- Différence, igeren ss odie ; 
rel) vidas di/- diversity, — dis- 
Jerend, proportion, ens 

trast, disparity, 

Different, (différent. Différend, jquarrel, dispute, 

difference. 

Dilater, , |celui, celle qui/Dilater, v. jto expand, to dic 
dilute, tend ; to dilute, 

to enlarge, to 
widen, 

Dire, adj. to say, to tell. 


cruel. 
to Distract, |diviser ; 


ee afreuz,'Dire, v 


jeter Distraire, 
dans la confu- 
ston, bonletrer- 





ser; mettre hors 
de sol; cctour- 
ner, 





to separate; to 
subtract; to di- 
vert from; toen- 
tertuin, to dt- 
vert. 
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English French French ’ English 
Words. Equivalents. Words, Equivalents. 

Distracted, |éperdu, boule-| Distrait, ahsent in (mind); 
verse, hors de inattentive, va- 
soi, cant, heediess. 

Distraction, |livision, leh Distraction, |sepuration, sub- 
tion:  déchire- traction ; «hae 
ment, confusion, traction, abe 
demence, sence of mind; 

recreation, 1€- 
llef, diversion, 
to Divert, |détourner,  dis-| Divertir, to amuse, to re- 
traire; faire di- create; to eme- 
version ; diver- bezzle; to con- 
tir, réjouir, ré- rert to one’s Own 
créer. se; to divert. 
Coll, poupeéc, Dol, (law) deceit, 
Jraud,. 

Donzel, jeune domestique,;Donzelle, j|damsel; loose 
page. WONLEIN. 

to Don, (of garments) met-| Donner, to give. 
tre, révetir. 

Dot, point, Dot, MUATTIAGE ~ NOTe 

tion, dowry. 

to Dot, marquer a 
points; potntil- 
ler. 

to Dote, radoter, extra \|Doter, v. toendow ; to give 
raguer ; aimer a marriage por- 
éperdument. tion, a dowry. 

Doter, 7 radoteur; amou- 
reux fou. 

Doubler, n. |doubleur. Doubler, v. {to double. 

Dress, n. robe; habit; to erect; to 
habillement, straighten ; to 
mise, raise; to lay 

(a snare); to 
| make out ac- 

Dresser, n. |hahilleur, ha- (|Dresser, v. counts ; to 
billeuse; ap draw up(a re- 
préteur ; table | | port); to prick 
de = cuisine; up (the ears) ; 
(med. )ezterne. to train. 

Droll, n. plaisante, far-|Dréle, n. scamp, = rogue, 
ceur. rascal,  scoun- 

drel; sharp fel- 
low. 

Education, |cducation ; éleve, Education, good breeding; 
instruction, rearing (of ani- 

si 3 gentle- 
manliness, good 
manners, 

Enchanter, |enchanteur, en-l\Enchanter, jto enchant, to de- 

2 ‘ chanteresse, wv. light. 

U8, ° 

Encore: Bisieye {Encore, yet, still, again. 

Endurer, n. |relui, celle qui |Endurer, v. |lo endure, to suf- 
endure, Jer. 

Engager, vn. Icelui, celle quijEngager, v. |to engage; to in- 
contracte un ei- duce; to invite: 
gagement. to enlist; to 

paw to pledge. 
to ennoble. 

to Ennoble, janollir, enno- 


Epaule, 

Equipage, 

Ere, prep., 
cede, 


to Exact, v. 


Examiner,n. 


Anoblir, 


‘lEnnoblir, 
blir; iliustrer. 


épaule (d’un bas- Epaule, 
tion). 

équipage ; équipe- Equipage, 
ment. 

avant ; plus tét. Ere, 1. 


exiger. Exact, adj, 


examtinateur. 


exa 
Examiner,v.|to examine; 


to raise to the 
to nO- 


shoulder ; epaule 
(ofa bast ion). 
(nav.) crew ; 
equipage, 
ert. 


accurate, correct, 
close ; punctual ; 
ct. 


to 
inquire into, to 
inspect ; to sure 
vey. 










Expensive, 


Fat, adj., n. 


Fast, adj., 
adv. 


Fend, v. 


Fender, n. 
Figure, 


File, 


Filer, n. 


Fin, a. 


Foin, 2. 
to Foin, v. 


Fond, adj. 


to Fondle’ ¢. 


For, prep., 
cor}. 

Fool, 

Foul, adj. 


Four, 
Fumage, 


Fumet, 


: French 
Equivalents, 


ee 


dispendieur, cot- 
teux ; depensier. 


gras; gros; 
yratese, gras. 


rapide, vite. 


se Géfendre de; 
empécher d'eu- 


forme; taille Figure, 
tournure; figure; 
(arith,) chiffre. 


a naar Fin, nf, adj. 
0 


a whale) 
barbe, fanon. 


(fenc.) 
coup. 

porter, allonger 
ane botte. 


botte, 
Foin, n. 


passionné ; ba- 
din, foldtre; 
vain, fou, fai- 
ble; indulgent, 
bon. 

caresser ; gditer; 
dorloter. 

pour; car, For, n.m, 

imbécile, 

insensé, idiot, 


Fumage, 


(hunt.) fumées(of|Fumet, 
the stag) ; crot 
(of the hare). 


French 
Words. 





urgent, pressant. |Exigeant, 


Expansif, 


Faste, nm, 


Fendre, v. 


Fond, 1.m. 


Foule, nf. 


Four, nm. 


FRENCH. 


English 
Equivalents, 





hard to please; 
eracting too 
much; trouble- 
some; purticu- 
lar, wnreason- 


able. 
open-hearted ; ex- 
paensive; unre- 
served. 


Fat, nm., adj.\coxcomb, fon; fon- 


pish, coxcombr- 
cal 


pageantry, pomp, 


display, vain 
show,  ostenta- 
tion. 


to cleave, to split. 


Fendeur, 7. cleaver, splitter. 


figure, Sorn., 
shape; counte- 
mance; (curds) 


court-card ; dia- 
gran; represcn- 
tation; (mus.,) 
JSigured passage. 
[row 5 rank, file 
(milit.). 


to spin; (nav.) 
| to veer; to rane; 
| (milit.) to file: 
(of cats) to purr; 
(of ships, stars) 
to shoot; =(of 
| light) to flare; 
to cut off; to 
take oneself off. 

end, conclusion ; 
aim, vieW, in- 








tention; fine, 
thin, refined, 
cunning, sly; 


(of writing) 
small lund. 


hay; choke (of 
artichokes). 


bottom, ground; 
foundation; 
mutin point ; 
|] (paint ) back: 
ground ; 
(theat.) back 
scene ; (min ) 
underground ; 
(nav. )floortng. 
tribunal (con- 
: science). 


lerowd, throng. 


oven. 

manuring of 
land ; colouring 
of rl of fish ; 
smoking F 
meat ; a kind of 
mushrooms. 
flavour (of meat, 
wine); raciness. 
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Words. Equivalents. Words. Equivalents. 
' 

Furniture, |meuhles, ameudle-|Fourniture, |supply, provision; 
ment; appareil, Surnishing, pro- 
cquipage ; viding, supply- 
(print.) garni- ing. 
ture. 

Furrier, fourreur, mar-|Fourrier, — {(milit.) qnarte 
chand de four: master;  (tig.) 
Trures. harbinger, fore- 

TURRET, PTeoure 
sOr. 

Gale, vert frais, couplGale, itch; scab; mange; 
de vent, brise, scurf (of fruite, 
bourrusque. | etc.). 

Game, jeu, Samme, Gates gamut, 

acctle. 

Gare, éecouailles (coars|Sere, interj.,\look out! beware! 
wool). nf. wet dock ; (rail- 

acys) terminus ; 
siding, shunt. 
ing line. 

Gender, genre; espece,|Gendre, son-in-law, 
sorte. 

Gland, glande (anat.). |Gland, acorn. 

Glue, colle-forte. Slu, bird-lime. 

Grape, raisin, Grapne, [ircuch ; (fig. vine. 

Gratify, sutisfaire, fairelGratifier,  |to confer on, to 
plaisir, recon- bestow on; to 
penser. attribute, to 

: ascribe. 
Grief, chagrin. Grief, 2m., 'grievance, wrong, 
ady. injury, com- 
plaint; grievous, 
! : | grave, 

Gripe, |poignée, prise, |Grippe, | Suncy, whim, hob- 
etrecnte,  serre- by ; dislihe; 
ment ; (nav.) bus | (nied, )influenza, 
du taille-mer ; 

(fig.) oppression, 
veration, 

Groin, (anat.) aine ;|Groin, ‘snout (of a hog); 
(arch.) arfte (of (fig.) ugly face. 
the line of inter- | 
section Qf tivo 
vaults);  drise- | 
lames (made of 
wood), | 

Guardian, |tuteur (cf mi |Gardien, iheeper ; jailer; 
ors); curateur ; | Curnhey; (pro. 
administrateur ; fector)yuardian; 
gurdien (protec- dlour-/eeper, 
tor). 

Habit, habitude, cou-|Habit, cont ; «dress-cont ; 
fume; — (e1¢88) | gurment, dress. 
habit,  hubslle- 
ment, 

Hair, cheveu, cheveux ;;Haire, hair-shirt; aach- 
poil. cloth 

Hall, salle; palais; (Halle, market : mearhet- 
barreau; vesti- place, exchange, 
bule, manoir, 

to Hiss, si fier. Hisser, to hoist, to hoist 
up, to heave, to 
heave wp; to 
raise; to haul 
out (sails), to 
sicy up (yards). 

Home, domicile; foyer Homme, MULL. 
domestique, 

If, conj. si; soit, soit que. |If, nm. yew-tree ; tri. 
angular stand 
for illumination 
lamps. 

Ill, nal; mais 11, pron. he, it. 


peu; nudlacde. 
Impair, adj. |tnconvenable. 


to Impair, v.|détériorer ; ap-| Impair, adj. jodd, uneven (af 


faiblir,alterer, ; 
délabrer ; | 
nutre ad. ° 


numbers). 
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English 
Words. 


Incense, %. 
to Incense, 


Ingenuity, 


to Injure, v. 


Injurious, 
Injury, 


Instructor, 


Interceder, 
n. 


Jest, 
jet, 


Jole, 
Jolly, 
journey, 


Land, 
Lard, 


Large, 
Late, 


,/Lecture, 


Leg, Legs, 


Lever, x. 


Librarian, 
Library, 


Lime, 
Lunatic, 







THE NEW POPULAR EDUCATOR. 








English 
Equivalents, 


French 
Equivalents. 






encens. 
encenser ; cour. 
rowcer, Provo- 









to incense (to pere 
fume with in- 


Encenser, 


quer, exaape- cense). 

rer, irrtter. 

habilete,. talent,Ingénuité, |ingenuousness, 

genie, art, carac- rank ness, cane 

tere, wigiwieuxr didness, 8um- 
plicity. 

nuire a, faire tortiInjure, 1. insult, wrong 

a: blesser ; por- injury } (plur.) 


ter atteinte ; gd- abuse, insults. 


ter; (med.)lese ;iInjurier, v. jto insult, to 
(®urg.) tntéres- abuse, to call 
ser, names. 
nuisible, blessant,|Injurieux, jabusive, offensive, 
injuste. reviling. 

tort, mal, préyu-|Injure, insult, wrong 
dica, injustice, injury ; (plur.) 
injure, abuse, insults, 
instituteur, pro-lInstracteur, |drill-seryeant, 
Sesseur, precep- 

teur. 

tntercesseur, Intercéder, |to intercede. 


Vv. 


plaisanterie, ficé-|Geste, gesture, action, 
tre, bon mot, movement, suqn. 
(min.) gais, rvet siJet, casting,  throw- 
(of water) jet ing, throw; 
d'eau ; yet. shoot, sprout; 
casting (smelt- 





| tng) ; tiller; jet 
(of water); new 
| swarm of bees. 


poste (of a fish)iGeéle, guol, gaul, prison. 


| ure, 

jaa, gryens, aa oli. pretty. 

1 lard, 

lyoyage. ournée, day-time (of du- 








rution of day- 


light); day's 
work ; duy's 
wages. 
ys, terre, con-\Lande, moor, heath, 

tree, 

siindouz, lLard, hacon 

grand, gros. Large, wide, broad, 

tard, tardif; an-\Latte, luth. 

cien; dernier 5 

décédeé, feu; 

avancé (of the 

hour). 

discours, sermon, Lecture, reading, perusal. 

lecon; (scolding) 

mercuriale, se 

monce, sermon, 

jambe, jambes ;.Legs e P 

(of birds, in| me 

sects, small ani- 

mals) prtte ; of 

boots) tige ; ‘° 


poultry) cutsse ; 
of — furniture) 
eee (of mut. 
ton) gigoé. 
levier ; baile Lever, v. ate to Aer to 

ve; to levy 
to rise, to get u » 
bibliothécaire. ee local book- 
bibliotheque. oer 

| 


chauz. 
fou, aliénd, 


Lime, 
Lunatique, 





English | 


French | 


Words. Equivalents, | 





Lunette, 


Maggot, 


Mail, 


Mall, 


Mange, n. 
Marry, ¥. 


Marrier, 2. 


Mat, n. 


Mechanic, 





| 
| 


lunette, 


asticot. 








Merchant, |négociant. 





English 
Equivalents, 


lunette; seat (of 
water: t 


French 
Worda. 





Lunette, 


(plur.) 


magot, Barba 
ape; booby; tl. 
favoured man; 


scope ; 


Magot, 


grotesque figure 
(of plaster.china, 
etc.); hoard of 
money, hidden 
treasure, 
Magnifier,n.|verre grossissant ;, Magnifier, v.|fo magnify, to ex- 
eclui, celle qui tol, to exalt. 
exalte, panégy- 
riste. 
maille  (coat);|\Mail, nm. = |mallet; mall 
malle, malle- (yame, place). 
poste (coach) ;|Maille, nf. |mesh; mail; haw 
courrier; depéche eyes of ani. 
(post-office). mals); obsolete 
French coin. 
Malle, 1/ trunk ; dlar's 
gros’ maillet ; box; matl, mail- 
mail (game, ‘ | coach. 
place). | Mal, mnm.,jevil, ill; sick- 
é ad)j., adv. ness; mischief; 
misfortune; bad; 
badly ; wronqly. 
gale (of dogs,;Mange, v. jeat (thou) (im- 
etc.). perative), 
marier ; épouser,'Marri, adj. sorry, vexed. 
sé marier, \Mari, n. husband. 
marieur. Marier, v. |to marry, to give 
in marriage ; to 
perform the cere- 
mony of mar- 
riage. 
Mat, nm. adj.|mate, check-mate 
(of rush) natte; | (chess) ; wnpol- 
of straw) pail- hed, dull. 
lusson. IMat, nm. mast, 
artisan, ouvrier. |Mecanique, |mechanics;  me- 
uf chanism; mu. 
chine, muchi- 
| mery, rece of 
machinery. 
Marchand, ees shop- 
veeper. 
mine, air. le Mien, jmine, my own. 


Mien, n. 


pron. 
to Mine, v. |rreuser, exploiter,|Mine, 1. 


Miner, x. 


Mire, 


More, adv. 


une mine; em- 
ployer de sourdes 
menées (in orde 
to injure some- 
one). 


mineur, carrier. 


boue, vase. 


plus. 


Net, n., adj. | file. 


Noise, 


bruit, tapage, fra- 
cas; (in the ears) 
tintement, bour- 
donnement, (fig. 
éclat, retentisee- 
ment, 





lair, look, mien; 
mine (of metals); 
ore ; source ; 
store; an obsolete 
French measure 
=7o quarts; 
(antiq.) mina. 


Miner, v. to undermine, to 
sap; to mine; 
to prey upon. 

Mire, (artil.) aim, sight, 
mark, 

More, or Moor. 

Maure, 

Net, adj, neat; net, nett; 
pure, unadulier- 
ated, 

Noise, quarrel, 


FRENCH. 







































English @ French English 
Words. Equivalents. Equivalents, 
Noter, " notateur; celui,|Noter, v. to note, to note 

qui remur- down ; to mark, 
que, to observe, to 
notice, to take 

notice, 

Obeisance, [révérence, salut, |\Obéiesance, |nbedience. 

On, prep. i On, pron. we, you, they, 

people. 

Once, adv. ‘une fois, Once. n. ounce (weight); - 

ounce (jaguar). 

Or, conj. ou, sott. Or, nm., conj.|gold ; now. 

Pain, etn ; douleur,|Pain, 

Pai Fe Soul Pai l 

air, parre, couple. air, er; equal, 
Pale, n., adj, jpreu, échalas ; : 
qher., punish- 
ment) pal; gi- 
ron; sein; en- \|PAle, adj. — (pale, wan, pallid. 
eee pile, 

to Pale, v. pal, faire pa- 

Pall, Ein drap mor-|Pal, nm. pale (punish- 
tuatre; (of an ment); stake; 
archbishop) pal- (her,) pale. 
lium; manteau. 

Pamphlet, ‘brochure. Pamphlet, = iibel. 

Pannade, pelea (of |Panade, ipanada (soup). 

88). 

Parcel, et; parcelle,|/Parcelle, rticle; portron, 
portion, partie ; anstalment. 
tas (in contempt, 
of a number of 
people); envoie. 

Part, n. rtve, oe Part, 7. share, part, por- 
part; ais tion, concern, 
tr; défense ; sule 
vraison (of 
books, etc.) 
quarter, (mus. : 
parte; (plur. 
talent, moyens. 

to Part, », partager, separer,|Part, nm. (law) new-born 
diviser ; casser ; child. 
rompre; 8€ 8s€- 
parer. 

Pat, n., ady.,|tape; a propos,|Pat, nm. stalemate (chess). 

adv, tout juste ; uste- 
ment, a point, 

to Pat, v. nner une tape. (Pat, nm. food for Salcons). 

te, te, dough; con- 
stitutron, tem- 
per ; kind, sort ; 

(print. pref, 
P&té, nm. pt pastry ; blot 
‘of ink on pa- 
per); rint.) 

Pate, 1. caboche ; peau de pte; (fort.) nate. 

® la téte du veau;|( Phtée, ny. paste (to fatten 
(fort.) pate ei mess 
or cats, dogs, 
Patte, n/. w (afdogs,cats, 
etc.); flap (0, 
ts); foot (of 
ibe leg (of in- 

Pathos, thétique, pa-|Pathos, ian. rant ; 

. Bie -) pathos. 

Physician, |médecin. Physicien, tural phtloso- 

» physicist 

Physic, « ne, remede. Physique, ete nat 

adi Man ; ex- 


to Physic, v. [mater ro Physique,1/. satel philoso- 
leciner ; pry. 
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TRANSLATION FROM FRENCH. 


Jean Pierre Claris.de Florian was born in 1755 
and was recommended by Voltaire as a page to the 
Duc de Penthiéve, who encouraged his taste for 
literature. His ‘“ Galatée” and his “Estelle” are 
graceful and witty pastorals. His “Fables” are 
his best known works. He was imprisoned during 
Robespierre’s time for having written some verses 
in praise of Marie-Antoinette. He died in 1794. 


LE CHATEAU DE CARTES. 


Un bon mari, sa femme, et deux jolis enfants, 
Coulaient en paix leurs jours dans le simple 
ermitage 
Od, paisibles, comme eux, vécurent leurs parents. 
Ces époux, partageant les doux soins du ménage, 
Cultivaient leur jardin, recueillaient leurs mois- 
sons; 
Et le soir, dans 1’été soupant sous le feuillage, 
Dans l’hiver devant leurs tisons, 
Ils préchaient & leurs fils la vertu, la sagesse; 
Leur parlaient du bonheur qu’ils procurent tou- 
jours, 
Le pére par un conte égayait ses discours, 
La mére par une caresse, 
L’ainé de ces enfants, né grave, studieux, 
Lisait et méditait sans cesse; 
Le cadet, vif, léger, mais plein de gentillesse, 
Sautait, riait toujours, ne se plaisait qu’aux jeux. 
Un soir, selon l'usage, & cété de leur pére, 
Assis prés d’une table od s'appuyait la mére, 
L’ainé lisait Rollin: le cadet, peu soigneux 
D'apprendre les hauts faits des Romains ou des 
Parthes, 
Employait tout son art, toutes ses facultés, 
A joindre, & soutenir par les quatre cétés 
Un fragile chateau de cartes, 
Il n‘en respirait pas d’attention, de peur. 
Tout & coup voici le lecteur 
Qui s‘interrompt; ‘ Papa,” dit-il, 
struire 
Pourquoi certains guerriers sont nommés conqué- 
rants, 
Et d'autres fondateurs d’empire : 
Ces deux noms sont-ils différents 2?” 
Le pére méditait une réponse sage, 
Lorsque son fils cadet, transporté de plaisir, 
Aprés tant de travail, d'avoir pu parvenir 
A placer son second étage, ; 
S’écrie: “Il est fini!” Son frére murmurant, 
Se fdche, et d'un seul coup détruit son long ouv- 
rage ; 
Et viola le cadet pleurant. 
‘Mon fils,” répond alors le pére, 
“Le fondateur c'est votre frére, 
Et vous &tes le conquérant.” 


‘“‘daigne m’in- 
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APPLIED MECHANICS.—V. 
{Conturued from p. 157.] 

PRACTICAL EFFICIENCY—REAL MECHANICAL AD- 
VANTAGE AS FOUND BY EXPERIMENT—THE LAW 
OF A MACHINE. 

In the foregoing lesson we examined some simple 

machines on the hyrothesis that there was no 

friction, but it is generally of more interest to the 
practical man to consider the machine as it 
stands, and to take friction into account. To in- 
vestigate mathematically what the force of friction 
is at each point in a machine at which rubbing 
occurs, would be a very tedious if not an impossible 
task. It is easy, however, to obtain, by experiment, 
results which show the general effect of friction, 

and to find forces which give the summation of a 

large number of smaller forces of friction acting 

at different parts and in different directions through- 
out the machine. 

We now proceed to show you how, by experiment, 
you may find out the laws of efficiency and friction 
of a real machine with sufficient accuracy for 
practical purposes. 

The construction of the machine itself does not 
enter directly into the process by which the re- 
quired results are obtained, hence we shall suppose 
the machine all hidden from view, as in Fig. 30, 





Fig. 50. 


there being none of the machine visible except two 
shafts projecting from the cover, to one of which 
we apply our force whilst the other raises the load. 
We must suppose that there is no arrangement 
inside by which energy can be stored, and that the 
two shafts are connected in such a way that if one 
goes round uniformly, the other does the same, 
though probably at a different speed. The first step 
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is to determine the velocity ratio. Since the di- 
mensions of the different parts of the Gnachine are 
not known to us, we cannot follow the same 
method as in the last lesson, but by direct measure- 
ment the speed of Acan be compared with that of B. 
Thus, if the smaller weight B falls 5 feet whilst the 
larger weight A rises 3 inches, the velocity ratio is 


== 20, or 20 to 1. 


If the usual reasoning about mechunical ad- 
vantage were true, we should find that 1 lb. at B 
would balance 20 lb. at A. Possibly it may,.as it 
requires a considerable force to set the machine in 
motion, but if we start B downwards it soon stops. 

Adding to the weight B till a steady motion 
downwards is maintained, we find that more force 
is required than we supposed. If we add to A, and 
again find what B must be, a similar result is ob- 
tained, the ezezss weight at B increasing as the 
load is increased. 

A series of observations having been made, num- 
bers somewhat like the following are obtained :— 








F. 
Effect of fric-|\Efficiency of 


B 
Force just able tion being | machine for 





A. 
Weight or load 











naoweriag oad SGygreane. |p AT | “ate lea 
: 20° 
21 2 200 11°2 ed 
29 8 800 as re 
48°1 500 281 
56°9 600 20°9 pet 
66 ’ 700 81 ie 
75 800 85 oe 





The numbers in the fourth column are obtained 
from the rule given on page 89, which in this case 
reduces to 





Efficiency = a a 

Plotting the corresponding pairs of values of A 
and B as the co-ordinates of points, we obtain the 
straight line shown in Fig. 31. 

In order to see what sort of law connects ef- 
ficiency and load, the numbers in the second and 
fourth columns have been plotted in Fig. 32, In 
order to make the vertical scale of the drawing 
sufficiently large, the origin is called -4 on that 
scale, hence the curve cannot be shown passing 
through the origin as it would if the zero points of 
both scales agreed ; this would require too large a 
figure. It will be seen that the law connecting 
efficiency and load is ot a simple one, that the effi- 
ciency increases with the load more rapidly at first, 
but later on becomes more nearly constant, 

The student will see that the curve is very similar 
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*in shape to gne or two given as exercises in lesson 
II, We have In this example taken a case in which 
the friction is considerable, in order to make the 
difference between the theoretical and the real result 


To find @ and 4, take any two points P and Qq on 
the curve. The co-ordinates of these points are 


B= 30, A= 800, 
B = 65, A = 600, 
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more striking to the beginner. Thus, instead of 
the constant mechanical advantage 20, we have 
it varying from 8-3 to 10°6. In many machines, 
such as the screw-jack, the friction is a much 
greateg fraction of the load, and consequently the 
efficiency much less than in this instance. 


THE LAW OF THE MACHINE 

is easily obtained from the curve in Fig. 31, by the 
method already indicated ; but as the student has 
now some knowledge of these matters, the follow- 
ing will be found a more convenient way of obtain- 
ing the law, especially when, as sometimes happens, 
the zero point of one or both scales does not lie on 
the paper. 

The general law of our curve (Fig. 31) is of the 
shape 7 = az + b, where a and d are constants. In 
this case it is B=-a@ A+ Bb, 


and putting these values into the general law, wo 
get the two cquations 


30 = a 200 +b, 
and = 05 =ab0o +. 
Subtracting these we get 
35 = 0390, 
or, a= 09, 
and putting this value of @ into the first equation, 
we get ae 
Hence the law of the machine is 
B= ‘004A + 3, 


This law tells us what force is required to lift 
any given load, and it also tells us that the friction 
of the machine unloaded is 3. 

The student will find it a useful exercise to 
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obtain, in a similar way, the law connecting the 
effect of friction, F, and load. 
A similar method to that explained in this lesson 
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then find the combined efficiency of the whole 
system. Supposing that in acertain interval of time 
100 units of energy are given to the boiler-furnace 
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will give the efficiency of any machine, however 
large, except in the case of machines such as dy- 
namos, where the energy is transformed into another 
shape ; but still the efficiency is obtained from the 
ratio of the work given out to that put in, though 
different methods may be required for 1ts measure- 
ment in the two cases. 

If a number of machines work together so that 
energy is transmitted continuously from one to 
the other in the same direction, just as in one 
machine consisting of several parts, then the 
efficiency of the whole arrangement is the pro- 
duct of the efficiencies of the separate machines 
or parts. 

A good illustration of this is a steam-engine 
driving a dynamo machine, which in its turn drives 
one or more electro-motors. Let us tabulate 
roughly the separate efficiencies in such a case, and 


of the engine in the shape of coal, let us write out 
an account as regards efficiency :— 





Energy in the coal sup- 





lied to furnace 100 units 
Buca entering oviitis Efficiency of boflee °6 
der ofengineasateain 60 ,, 
Energy given out by en- a5 Efficiency of en- 
PING = 5 eee. ie cee og ” 
Energy given to dyna- | Bilcency of shaft 
mo machine . 9 y ng : 
Energy given out ‘by ae ency of dy- 
dynamo . . 75 (yy, namo... 
Energy given out by Efficienc of motor 
electro-motor . . . 45 ,, and le - « « 6 
Total efficiency of system = : or = ‘6 x ‘°17 x ‘9 x 83 x°6 


= ‘045, or 44 per cent. 
This is given merely as an illustration of the 
method of finding the combined efficiency of a 
system: the numbers are not intended to represent 
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acourately what the efficiency of any particular 
machine is in actual practice; though some care 
has been taken to represent, approximately, what 
really occurs. 

A few examples will form a proper conclusion to 
this lesson. 


NUMERICAL EXAMPLES, 

1. The velocity ratio of a screw-jack is 326-7 to 
1, and its law is B =024 + 9°45 ; find its efficiency 
when lifting a load of 1551°6 lb. 

As already pointed out, 


load A 


efficiency = 5 Velocity ratlo’ 


In this case, 
Inad A 


= (O2A +9°48)8267" 
m 15451°6 
™ (02x 1551 6 +9°45)326°7" 
_ 1551 6 
™ (31°03 + 9°45)326°7" 
_ 1551-6 
~ 13224°8” 
='117, 01 a little over 11} per cent. 


2. The law of a differential pulley-block is p= 
012w + 6°38; find what load will be lifted by a 
force of 56 lb. 

If the velocity ratio is 90, what is the efficiency 
of the machine for this load ? 

Answers, 4,135 lb.; 82 per cent 

3. The diameter of the ram of a hydraulic jack 
is 1} inch, the diameter of the pump plunger # inch, 
and the mechanical advantage of the handle 10. 
If the law of the machine, as found by experiment, 
is P= ‘025w + 5:3, find its efficiency when lifting 
half a ton. Answer, 84 per cent. 


ALGEBRA.—XVI. 
{Continued from p. 161.) 
GEOMETRICAL PROPORTION AND PROGRESSION 
(continwecd). 
275. @asE IV.—ADDITION AND SUBTRACTION OF 
EQUAL RATIOS. 

If to or from two analogous or two homologous 
terms of a proportion, two other quantities having 
the same ratio be added or subtracted, the proportion 
will be preserved, (Euclid V. 2.) 

For a ratio is not altered by adding to it, or sub- 
tracting from it, the terms of another equal ratio. 


Ifa:b::e:d,anda:b::m:n, 
Then, by adding to, or subtracting from, a and 4, 
the terms of the equal ratio m:2, we have 
Atm:b+n::e:d,anda—-m:ib—aniie:d. 
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And by adding and subtracting m and m to and 
from ¢ and d, we have, 


a:b::e+m:d+n, anda:b::c—mid—n, 
Here the addition and subtraction are to and 


from analogous terms. But by alternation these 
terms will become homologous, and we shall have, 
a+m:ie::b+n:d,anda—m:ec::b—a:id. 
Cor.—1. This addition may evidently be extended 
to any number of equal ratios. (Euclid V. 2, Cur.) 
c:d 
Thus, if @:6:: | au 
msn 
ery 
Cor. —2. Tf a:b::e:d\ then atm:db:ise+ 
And m:b::2:d) n-:d, (Euclid V. 24). 
For by alternation a:c¢::b:d ! 
And m:ni:bsd 


then a:b::c+h+m 
+rid+l+n+y. 





atm:ico+tni:b:d, 
oratm:b::e+nid. 
LHence, if tro analogous or homologous terms be 
added to or subtracted from the tro others, the pro- 
portion will be preserved. 
Thus, if@:6::e:d, and 12:4::6.2, then, 
1. Adding the last two terms to the first two, 
Q@t+e:b+d::a:b 124+ : 442::12:4 
anda+c:b+d::ec:d@ 1246: 44+2:: 6:2 
or @+c¢c:4::64+4@:6 1246:12::44+ 2:4 
anda+e:c::b+4@:d 1246: 6::4+4+ 2:2 
2. ddding the two antecedents to the two con- 
sequents. ; 
@+b:b::0e+a4:ad 


hence 


12+4: 4::642:2 
atb:a::e+d:e,ete. 12+4:12::642:6. 
This is called composition, (Euclid V. 18.) 

3. Subtracting the first two terms from the last 
two, 

cm—a:a::d—b:b, orc—a:e::d—d: 4, ete. 

4. Subtracting the last two terms from the first 
two, 

a—c:b—d::a:b, ora—c:b—d::e: 4d, ete. 

5. Subtracting the consequents from the ante- 
cedents, 

a—b:b::e—d:d,ora:a—b::c:c—d, ete. 

The alteration expressed by the last of these 
forms is called conrersion. 

6. Subtracting the antecedents from the conse- 
quents, 

b—a:a::d—c:ic,orb:b—~a::d:d—c, ete. 

7. Adding and subtracting, 

at+b:a—b::e+da:c—d; 

that is, the sum of the first two terms is to their 

difference as the sum of the last two to their 

difference. 
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Cor.—If any compound quantities, arranged as 
in the preceding examples, are proportional, the 
simple quantities of which they are compounded 
are proportional also. 

Thus, if a+0:)d: 
This is called division. 


:e+d:d, then a:b::e: 4d. 


(Euclid V. 17.) 


276. CASE V.—COMPOUNDING PROPORTIONS. 

If the corresponding terms of two or more ranks 
of proportional quantities be multiplied together, the 
products will be proportional. 

This process is called compounding proportions. 
It is the same as compounding ratios. It should be 
distinguished from what is called composition, which 
is an addition of the terms of a ratio. 


If a:b::c:d 12:4::6:2 
And hkh:l:i:min 10:5::8:4 
Then ah: bl: som: dn 120 : 20:: 48:8. 


For, from the nature of proportion, the two ratios 
in the first rank are equal, and also the ratios in 
the second rank. And multiplying the corre- 
sponding terms is multiplying the ratios—that is, 
multiplying equals by equals, so that the ratios will 
still be equal, and therefore the four products must 
be proportional. 

The same proof is applicable to any number of 
propoztions. 


(Aeneas e 
| L::m:n) then ahp: blg::cemxu:dny. 
pigiiesy 


From this it is evident that if the terms of a pro- 
portion be multiplied each into itsel/, that is, if they 
be raised to any poner, they will still be proportional. 


If a:b::e:a 2:4::6:12 
a:b::o0:d 2:4::6:12 
Then a?: 8? ::¢7: d-. 4:16::36: 144. 


Proportionals will also be obtained by reversing 
this process, that is, by extracting the rovts of the 
terms. 

Ifa:6::e:d,then Va: J7b::J/e: Vd. 

For taking the products of the extremes and 

means, ad = he. 

And iy the root of both sides, ./ad 

= / be. 


That is, /a: /b:: Ve: Vd. 
277. CASE VI.—INVOLUTION AND EVOLUTION OF 
THE TERMS. 


If several quantities are proportional, their like 
porwers or like roots are proportional, 
If a:b::e:d, 


Then 22:69: :6": a0, and" /q:™J/h:: /o:m Jd, 
And ™./fan;m bie 22m gn; m /dn, 
n n n 


‘That is, a"; bin : rom; gm, 
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It must not be inferred from this that quantities 
have the same rativ as their like powers or like 
roots. 

If the terms in one rank of proportionals be 
divided by the corresponding terms in another rank, 
the quotients will be proportional. 

This is sometimes called the resvlution of ratios 


If a:b::e:d 12:6::18:9 
And h:l::min 65243943 
tien ce ee 12. ae 2 

htlemn 6 9° "9°38 


This is merely reversing the process in Case V., 
and may be demonstrated in a similar manner. 

N.B.—This should be distinguished from what 
geometricians call division, which is a subtraction 
of the terms of a ratio. 

When proportions are compounded by multipli- 
cation, it will often be the case that the same factor 
will be found in two analogous or two homologous 
terms. 


Thus, if a@:b::e:d 
And MiAa::nie 
an:ab::en:ed. 


Here a is in the first two terms, and c in the last 
two. Dividing by these, the proportion becomes 
m:b::n:d. Hence, 
In compounding proportions, equal factors or 
divisors in two analogous or homologous terms may 
be rejected. 


ee iy 12: 4::9: 3 
b:h::d:l 4: 8::3: 6 

ae :mii:lin 8:20::6:15 
Then @:m:i:e:n 12:20::9:15 


This rule may be applied to the cases to which 
the terms “ex e@equo” and “ex equo perturbata” 
refer. One of the methods may serve to verify the 
other. 

When four quantities are proportional, if the first 
be greater than the second, the third will be greater 
than the fourth ; if equal, equal ; if less, less. 
a—b,c=d. 
a>b,ce>id 
a<qbe<cd. 


If four quantities are proportional, their recipro- 
cals are proportional, and vice versed. 


ifacb: 11 


Suppose a@:5::c:d, then if 


:e:d, then - : 5: 


Yor in each of these proportions, we have, by 
reduction, ad = bc. 


PROBLEMS IN GEOMETRICAL PROPORTION. 
278. EXAMPLE.—Divide the number 49 into two 
such parts, that the greater increased by 6 may be 
to the less diminished by 11 as 9 to 2. 


aed 7 7 
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Let # = the greater, and 49 — 7 = the less. 
By the condftions proposed, 2 + 6: 38—::9:2. 
Adding terms, o+6:44::9:11. 
Dividing the consequents, »+6:4::9:1. 


Multiplying the extremes a + G6==36: and @==30 
and means, eee: ae 


the greater part, and 49 — 7 = 49 — 30 = 19, the 
lesser part. 
EXERCISE 70. 


1, What number is that, to which if 3, 8, and 17 be severally 
added, the first sum shall be to the second as the second to 
the third ? 

2. Find two numbers, the greater of which shall be to the 
less as their sum to 42, and as their difference to 6. 

8. Divide the number 18 into two such parts, that the 
squares of those parts may be in the ratio of 25 to 16. 

4. Divide the number 14 into two such parts, that the 
quotient of the greater divided by the less shall be to the 
quotient of the less divided by the greater as 16 to 9, 

5. If the number 20 be divided into two parts, which are to 
each other in the duplicate ratio of 3 to 1, what number is a 
mean proportional between those parts? 

6. There are two numbers whose product is 24, and the 
difference of their cubes is to the cube of their difference as 
19 tol. What are the numbers ? 

7. There are two numbers in the proportion of 5:6; the 
first being increased by 4 aud the last by 6, the proportion will 
beas 4:5. What are the numbers? 

8, A farmer has a quantity of corn in his granary, and sells 
a certain number of bushels, which is to the number of 
bushels remaining as 4:5. He then feeds out 10 bushels, 
which is to the number sold as 1:2. How inany bushels had 
he at first, and how inany did he sell? 

f, There are two numbers whose product is 135, and the 
difference of their squares is to the square of their difference 
as4tol. What are the numbers ? 

10. What two numbers are those, whose difference, sun, 
and product are as the numbers 2, 3, and 5 respectively ? 

11. Divide the number 24 into two such parts, that their 
product shall be to the sum of their squares as 3 to 10. 

12. In a mixture of rum and brandy, the difference between 
the quantities of cach is to the quantity ef brandy ax 100 is to 
the number of gallons of rnin; and the same difference is to 
the quantity of rum as 4 to the number of gallons of brandy. 
How many gallons are there of cach? 

13. There are two nuinbers which are to cach other as $8 to 2; 
if 6 be added to the greater and subtracted from the less, the 
stun and remainder will be to each other as 3to1, What are 
the numbers ? 

14. There are two numbers whose product is 320; and the 
difference of their cubes is to the cube of their difference as 
61 tol. What are the numbers ? 

15, Thore are two numbers, which are to each other in the 
duplicate ratio of 4 to 3, and 24 is a mean proportional between 
them. What are the numbers? 


CONTINUED GEOMETRICAL PROPORTION OR 
PROGRESSION, 

279. When all the ratios of n series of pro- 
portionals are equal, the quantities are said to be 
in continued proportion or progression. 

As arithmetical proportion continued is arith- 
metical progression, so geometrical proportion con- 
tinued is geometrical progression. It is sometimes 
called progression by quotient. 
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The numbers 64, 32, 16, 8, 4, are in continued 
geometrical proportion. 

In this series, if each preceding term be divided 
by the common ratio, the quotient will be the 
following term. Thus, 

"f = 32, and ¥ = 16, and 1 = 8, and $= 4. 

If the order of the series be inverted, the pro- 
portion will still be preserved, and the common 
divisor will become a multiplier. In the series 
4, 8, 16, 32, 64, etc.,, 

4x2=8, and 8 x 2=16, and 16 x 2 == 332, etc. 

(Juantities then are in geometrical progreasion 
when they increase by a common multiplier, or de- 
crease by a common divisor, 

This common multiplier or divisor is called the 
ratio, For most purposes, however, it will be more 
simple to consider the ratio as always a multiplier, 
either integral or fractional. 

In the series 64, 32, 16, 8, 4, the ratio is either 
2 considered as a divisor, or 4 considered as a 
multiplier. 

When several quantities are in continued pro- 
portion, the number of couplets, and of course the 
number of ratios, is one less than the number of 
quantities. Thus the five proportional quantities, 
a, b,c, d, e, form four couplets containing four ratios ; 
and the ratio of @:e is equal to the ratio of a*: b', 
that is, the ratio of the fourth power of the first 
quantity to the fourth power of the second. Hence, 

If three quantities are proportional, the first is to 
the third as the square of the first to the square of 
the second, or as the square of the second to the 
square of the third. In other words, the first has 
to the third a duplicate ratio of the first to the 
second. And conversely, if the first of the three 
quantities is to the third as the square of the first 
to the square of the second, the three quantities 
are proportional. 

If a:b::6:¢, then a:c::a?: 5°. And universally, 

If sereral quantities are in continued proportion, 
the ratio of the first to the last is equal to one of 
the intervening ratios raised to a power whose 
index is one less than the number of quantities. 

If there are four proportionals, a, }, c, d, then 
a:d::a5: B, 

If there are fire, a, b,c, d,e; a:e::a*: b, ete. 

If several quantities are in continued proportion, 
they will be proportional when the order of the 
whole is inverted. This has already been proved 


_with respect to fowr proportional quantities. It 


may be extended to any number of quantities. 
Between the numbers, 64, 32, 16, 8, 4, 
The ratios are, 2,2,2, 2. — 
Between the same inverted, 4, 8, 16, 32, 64, 
The ratios are, 4, 4, 4, 4- 
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So if the order of any proportional quantities be 

inverted, the ratios in one series will be the re- 
ciprocals of those in the other. For by the jnver- 
sion each antecedent becomes a consequent, and 
vice versd; but the ratio of a consequent to its 
antecedent is the reciprocal of the ratio of the 
antecedent to the consequent. That the reciprocals 
of equal quantities are themselves equal is evident 
from Ax. 4. 

280. To investigate the properties of geometrical 
progression, we may take nearly the same course as 
in arithmetical progression ; observing to substitute 
continual multiplication and division, instead of 
addition and subtraction. It is evident, in the first 
place, that, 

In an ascending geometrical series, each succeed- 
ing term is found by multiplying the ratio into the 
preceding term. 

If the first term is a, and the ratio 7, 

Then a x r =ar, the second term; ar x r= ar", 
the third; ar? x r= ar’, the fourth; a3 x r= ar‘, 
the fifth, ete. 

And the series is a, ar, ar?, ar’, art, ar, etc. 

If the first term and the ratio are the same, the 
progression is simply a series of powers. 

If the first term and ratio are each equal to 7, 

Then r x r= r*, the second term; r? x 7 = 7%, the 
third; 73 x = r4, the fourth ; 74 x 7 = 7°, the fifth. 

And the series is 7, 7, 73, 74, 75, 76, etc. 

In a descending series, each succeeding term is 
found by dividing the preceding term by the ratio, 
or multiplying by the fractional ratio. 

If the first term is a7*, and the ratio 7, 


. ars 
The second term is —, or ar*® x : = ar, 


And the series is a7, ar®, art, ar?, ar?, ar, a, etc. 
If the first term is a, and the ratio 7, 


e e a a a 
The series is a, = pat oe etc., or a, ar~), ar-?, etc. 


Ist. 2nd.8rd. 4th. 6th 6th. 
By attending to the series, a, ar, ar’, ar, art, ar, 
etc., it will be.seen that, in each term, the exponent 
of the power of the ratio is une less than the number 
of the term. 
If then 
a= the first term, r= the ratio, 
¢ == the last, m =the number of terms, 
we have the equation z—=ar®—!, the last term ; that is, 
In geometrical progression, the last term is equal 
to the product of the first into that power of the ratio 
whose inden is one less than the number of terms. 
When the first term and the ratio are the same, 
the equation becomes z = rr=-1 — 7, 
Of the four quantities, a, z, 7, and n, any three 
being given, the other may be found, 


THE NEW POPULAR EDUCATOR. 


1. By the last article, 

t= ar®-1= the last term, 
2. Dividing by r®-1, 

ai t= the first term. 
3. Dividing the 1st by a, and extracting the root, 

1 
(:) n-1 — yr — the ratio. 
. a 


By the last equation may be found any number 
of geometrical means between two given numbers. 
If m =the number of means, m + 2-7, the whole 
number of terms. Substituting » + 2 for 2 in the 
equation, we have, 

1 
:) n+1—¢, the ratio. 

When the ratio is found, the means are obtained 
by continued multiplication. 

281. The next thing to be attended to is the rule 
for finding the sum of all the terms. 

If any term, in a geometrical series, be multiplied 
by the ratio, the product will be the succeeding 
term. Of course, if each of the terms be multiplied 
by the ratio, a new series will be produced, in which 
all the terms except the last will be the same as all 
except the first in the other series. To make this 
plain, let the new series be written under the other, 
in such a manner that each term shall be removed 
one step to the right of that from which it is pro- 
duced in the line above. 

Take, for example, the scries, "2, 4, 8, 16, 32. 
Multiplying each term bythe ratio, 4, 8, 16, 32, 64. 

Here it will be seen at once that the last four 
terms in the upper line are the same as the first 
four in the lower line. The only terms which are 
not in both, are the first of the one series, and the 
last of the other. So that when we subtract the 
one series from the other, all the terms except these 
two will disappear, by balancing each other. 

If the given series is, @,ar,ar?,ar’,... art], 
Then mult.by7,wehave ar,ar*,ars,...ar%-), art, 
Now let s== the sum of the terms. 

Then, s=a+ar-+ar?+ar,...+aqrn-}, ' 
And multiplying by 7, 
3 = ar + ar® + ar’, ... + arn-) + @pn, 
Subtracting the first equation from the second, 
78 —=— 8 == ar— a, 
And dividing by (r — 1), ~ = 

In this equation, a7” is the last term in the new 
series, and is therefore the product of the ratio 
into the last term in the given series. 





&== 


Therefore, s = ———, that is, 
; r—1 


1. Find two geometrical means between 4 and 256, 

2, Find three geometrical means between } and 9. 

8. If the firat term of a decreasing geomctrical series is 3, 
the ratio 3, and the number of terms 5, what 1s tho suin of the 
series? 

4, What is the sum of the series 1, 8, 9, 27, etc., to 7 terms? 

5. What is the sum of ten terms of the series 1, 3, $, gy, ete ? 

6. If the first term of a series is 2, the ratio 2, and the number 
of terms 18, what is the last term ? 

7%. What is the 12th term ofa series, the first term of which 
is 8, and the ratio 3? Also flud the sum of the sezies. 

8 A man bought a horse, agieeing to give one farthing for 
the first nail in his shoes, three for the second, and so on The 
shoes contained 82 nails ; what was the cost of the hoise? 


282. Quantities in geometrical progression are 
proportional to their differences. 

Let the series be a, av, ar®, ar, ar4, etc. 

By the nature of geometrical progression, 


a:ar::ar:ar*::ar? .ar;;ar: ar, ete. 


In each couplet let the antecedent be subtracted 
from the consequent. 

Then @:ar::ar—a:ar—ar::ar-—ar:ar 
— ar*, etc. 

That is, the first term is to the second, as the 
difference between the first and the second to the 
difference between the second and third; and as 
the difference between the second and third to the 
differenoe between the third and fourth, etc. 

If quantities are in geometrical progression, their 
differences are also in geometrical progression. 

Thus the numbers 3, 9, 27, 81, 243, etc., 

And their differences 6, 18, 54, 162, etc., 
am in geometrical progression. 

Problems in geometrical progression may be 
solved, as in other parts of algebra, by means of 
equations. 

EXAMPLE.—Find three numbers in geometrical 
progression, such that their sum shall be 14, and 
the sum of their squares 84. 


Let the three numbers be a, y, and =. 


By the conditions, w@w:y::y:2, oraz=y 
And Oty+2= 14, 
And wo +. 9 + 2? == 84, 
From these three equations, 2, y, and ¢=2, 4, 


and 8. <Ans. 


5. There are three numbers in geometrical progression, the 
greatest of which exceeds the least by 15; and the difference 
of the squares of the greateatand the least is to the sum of the 
squares of all the three numbers as 5 to 7. What are tho 
numbers ? 

6. There are four numbers in geometrical progression, the 
second of wluch ts less than the forth by 24; and the sum of 
the extremes is to the sum of the means os7 to 3. What are 
the numbers ? 


KEY TO EXERCISES, 
EXERCISE 68, 


1. 440. 8. £8389 15s. 15. 8. 
2. 10100 yards, or5 9 156. lo. 19. 

miler 1300 yds. 10. 300. 17. 6, 18, 20, 27, 84, 
8. 8775. 11. 10000 and n%, 41 and 48. 
4, 3, 12. 730 and 2n. 18, 8, 12, 16, 20, 24, 
5, 21. 13. 301 and 8x +1, 28, 32 and 36. 
6. 280, 14. Interest, £2 8».; 
7. £1104 10s. ainount, £3 88. 

EXERCISE 69, 

1. 1, 8 and 5, 8. +14,2410,46 4, 3,5, 7 and 9. 
2. 3, 5 and 7. aud 2, 5. 1, 5, 9 and 13. 





ITALIAN.—IV. 


[Continued from p. 105.) 
THE ARTICLE (continued). 


I.—NOUNS DECLINED WITH AND WITHOUT 
AN ARTICLE, 


Singular. 


Nom. le-bro il li-bro, the book. 
Gen, dis lu-bro del li-bro, of the book. 
Dat. a lt.bro al it-b7'0, to the book. 
Ace, lu-bro al li-bro, the look, 
Abl. da ili-bro dal lv-bro, from the book. 
arn ~—s tt-bro nel ir-bro, in the Book. 
con lt-bro col lz-by’0, with the book. 
per ir-bro pel li-bro, for the book. 
sus: Ui-bro sul iv-bro, on the book. 
Plural. 
Nom. le-bri i H-bri, the books. 
Gen. di lu-bri det We) li-bri,* of the books 
Dat. a le-bri at (a’) lt-bri, to the books, 
Ace, i.bri 1 U-bri, the books. 
Abl, da li-bri dai (da') li-bri, from the books, 
an la-bré nei (ne’) li-bri, in the books. 
con lv-bri cot (co’) d-bri, with the books. 


; ") li for the books. 
a br a or) ore on the books, 

* The plurals det, at, dai, net, cot, pei, sui, are frequently 
marked with the apostrophe for the sake of harmony, thus; 
de’, a’, da’, ne’, co’, pe’, su’; especially when coming before 
several words all of which terminate in‘. For example, a oa 
gid-ne de’ mol-tl sud-t pec-cd-ti, on account of his many sing. 
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Singular. 

Nom. schiép-no lo schidp-po, the gun. 

Gen. di = achidp-po dél-lo ech 1h , of the gun. 

Dat. a schiép-po al-lo schidp-po, to a gun. . 

Ace. schidép-po lo schidp-po, the 

Abl. da  shiédp-po dai-lo schidp-po, oi the gun. 
in schidp-po nél-lo schidp-po, in the guu. 
con schidp-po cél-lo schidép-po, with the gun. 
per aschidp-po per lo schtép-po, for the gun. 
su Sch dp-po sil-lo schiédp-po, on the gun. 

Plural. 

Nom. schidp-pi gli schidp-pi, the guns. 

Gen, ai schidp-pi de-gli schidp-pi, of the guns. 

Dat. a schidp-pi a-gli echidp-pi, to the guns. 

Acc. schidp-pi glt schtd top-pt, the guna, 

Abl. da schidp-pi dd-glt echidp-pi, from the guns, 
in schidp-pi né-gli schidp-pi, in the guus, 
con aschidp-pi e6-gli schiép-pi, with the guns. 
per achidp-pi pé-gli schiép-pi, for the guns. 
su ach t6p~pi stt-gli schiop-pi, on the guns. 

Singular. 
Nom. L6n-dra, London. Nom. _Al-bér-to, Albert. 


Gen. di Lén-dra, of London. 
Dat. a Lon-dra, to London. Dat. adt Al-bér-to, to Albert. 
Acc. Lén-dra, London. Ace. Al-bér-to, Albert. 
Abl. da J4r-dra, from London. Abl. da Al-bér-to, from Albert. 
in Jén-dra, in London. in Al-bér.to, in Albert. 
con Lén-dra, with London. con Al-bér- to, with Albert. 
per Lén-dra, for London. per Al-vér- -to, for Albert. 


Singular. 


Gen. di Al-bér-to, of Albert. 


Nom. Di-o, God. Abl. da Dt-o, from God. 
Gen. di Di-o, of God. in Di-o, in God, 
Dat. a Di-o, to God. con Di-o, with God. 
Acc. Di-o, God. per Di-o, for God. 


It is obvious that proper names of gods, persons, 
towns, and other localities, require no article in 
the singular. 

There are, besides the article, many other words 
(numerals, pronouns, and adjectives) pointing out 
with more or less precision the definite character 
of a noun, and generally connected with it. The 
declension of these words likewise requires that 
only the three case-signs di, a, and da, should be 
placed before them. We shall also lay down here, 
as a general rule in Italian, that any numeral, pro- 
noun, or adjective which points out the definite 
character of a noun with a sufficient or with a still 
greater precision than the article itself, renders the 
latter superfluous, and such words are, on the other 
hand, always accompanied by the article when they 
do not precisely determine the noun before which 
they are placed. 


II.—NOUNS DECLINED WITH SOME IMPORTANT 
WORD PRECEDING THEM. 


Singular. 


Un fid-re, a flower. U-no scii-do, a shield. 
J) un flo-re, of a flower. DD’ w-no sci-do, of a shield. 
Ad un fid-re, to a flower. re t-no sct-da, to a shield. 
Un flo-re, a flower, -no acu-do, a shield, 


t Harmony frequently requires that to the case-sign a, when 
it comes before a vowel, the letter d should be added ; as, ad 
o-n6d-re, to honour ; ad a-mi-co, to (the) friend ; for a onore, and 
tt amico. 

The case-sign da is never marked with the apostrophe, but 
always written in full, in order to avoid the inevitable am- 
biguity of confounding the case-sign di with it whenover it is 
marked with the apostrophe, 
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Da un fid-re, from a flower. 
In wn fio-re, in a flower. 
Con wn fid-re, with a flower, 
Per tn flo-re, for a flower. 


Da ti-no rei, from a shield. 
In ti-no acit-do, Ki & shield. 
Con tt-no sci-do, With a shield, 
Per w-no scit-do, for a shield. 


Plural. 


Al-ci-ni fié-ri, some flowers, 

D’ al-cu-ni fio-ri, of some 
flowers. 

Ad al-cu-nt fid-ri, to some 
flowers. 

Al-ci-ni fio-ri, some flowers. 

Da al-ct-ni fw-ri, from some 
flowers. 

In alecti-ni fid-ri, 
flowers, 

Con al-ct-ni flo-ri, with some 
Howers. 

Per al-cu-ni fie-ri, for some 
flowers. 


in some 


Al-cu-ni scr-di, sdme shields. 

D? ale-ci-nt acti-tti, of sowe 
shields. 

Ad «al-cu-ni scu-dl, to some 
shields. 

Al-ct-ni scit-di, some shields, 

Da dl-cti-ni scu-di, from some 
shields. 

In al-cu-ni sct-di, in some 
shields, 

Con al-cu-ni sci-di, with some 
shields, 

Per al-cu-ni sci-di, for some 
shields. 


The word un or ti-no for the masculine, and ti-na 
for the feminine, is considered by many gram- 
marians to be the indefinite article corresponding to 
aoranin English. It is a word expressing inde- 
finite unity : for example, wz li-bro, a book, and t-na 
cd-sa, & house, express the general idea of any book 
and any house. It is, moreover, a word expressing 
definite unity, that is, a numeral: for example, un 
ud-mo e cin-que dén-ne, one man and five women; 
vena lib-bra ¢ tre on-ce, one pound and three ounces. 
It is also frequently a pronoun, having the definite 
articles Zo and da before it signifying the one (mas- 
culine and feminine): for example, 7 a-no di-ce di 
si, [ adl-tro di né, the one says yes, the other no; 
C a-na ¢ bél-la, 0 al-tra e brit-ta, the one (woman) 
is pretty, the other is ugly. 

Before a consonant which is not the s impure, and 
before the masculine nouns beginning with a vowel 
one uses un: as un li-bro, un ca-vdl-lo, un in-gé- 
gno, un uo-mo. ‘The feminine, %-na, generally loses 
the a, and an apostrophe must be substituted, before 
nouns commencing with a vowel. The words al- 
cu-ni, some, pl. (for the masculine), and al-cti-ne, 
some, pl. (for the feminine), may be considered as 
substitutes for the plural of z-no and w-na. Al- 
ct-niand al-ci-ne are, strictly speaking, the plurals 
of the pronouns al-cti-no (masc.), and al-ct-na 
(fem.), somebody. 

Singular. 


Un aemi- “CO, & friend. 
D' un a-mi-co, of a friend. 


Plural, 


Al-crt-ni a-mi-ci, some fri¢ads. 

D' al-cti-ni a-mi-ci, of some 
friends. 

Ad al-ci-ni a-mi-ci, to some 
friends. 

Al-cu-ni a-mi-ci, some friends. 

Da al-ct-ni a-mi-ci, from some 
friends, 

In al-cu-ni a-mi-ci, in some 
friends. 

Con al-ci-ni a-mt-ci, with some 
friends. 

Per al-cr-ni a-mi-ci, for some 
friends, 


Singular. 


Ur’ 6-ca, A goose. 
D uv 6-ca, of a goore. 
a ttn’ oe toa eee: 


Ad un a-nri-co, to a friend. 


Un a-nri-co, a friend. 
Da un a-mi-co, from a friend. 


In un a-mi-co, in a friend. 
Con 22 a-mi-co, with a friend. 


Per un a-mi-co, for a friend. 


Una gal-li-na, a hen. 

D' wna gil-li- 0, of a hen. 

Ad u-na gal-li-na, to a hen. 
-na gal-li-na, a hen. 


Pa d-na gal-li-na, from a hen. 
In tna gal-li-wa, in @ hen. 
Con t-na gal-FEna, with a hen. 
Per tt-na gul-li-na, for a hen. 


ITALIAN, 


Da un’ 6-cc, from a goose. 
Jn ten’ é-cet, in a goose, 
Con u1' 6-ca, with a goose. 
Per tv’ 6-00, for & gouse, 


Plural. 


Al-ctt-ne gal-li-ne, some hens. 
D’ al-cu-ne gal-li-ne, of some 


ens. 
Ad al-ci-ne gal-li-ne, to some 
hens 


Al-ci-re gal-li-ne, some hens. 
De al-cii-ne gal-li-ne, from some 
ens, 

In al-ctene gal-li-ne, in some 
hena. 

Con al-cti-ne gal-li-ne, with 
some hens. 

Per al-cu-ne gal-li-ne, for some 
hens, 


Singular. 
Tiut-to il pd-po-lo, all the nation. 
Di tiut-to il pé-po-lo, of all the 
nation, 


A tit-to il pé-po-lo, to all the 
nation, etc. 


Al-cit-ne 6-che, some geese. 

* al-cu-ne é-che, af some 
eexe, 

Ad al-cti-ne 6-che, to some 


geese. 

Al-cu-ne -che, Rome geese. 

Dea al-cu-ne é-che, from some 
geese, 

In al-eu-ne 6-che, in 
geese. 

Con al-ciu-ne d-che, with some 
geese 

Per al-ci-ne 6-che, for sone 
geese, 


BOLE 


Plural. 


Tut-ti i pdé-po-li, all notions. 

Di trt-ti t pd-po-li, of all 
nations 

A tut-lc i p6-po-li, to all nations, 
etc. 


The words ftf-to (masc.), tit-ta (fem.), all, 
entire, whole, and am-be-dic, both, have this 
peculiarity, that the article is placed after them 


* 


Panno, cloth. 
Caltello, kuife. 
Tondo, plate. 
Sale, salt. 
Cibo, article of food, 
aliment. 
Cortile, court-yard. 
Cuoco, cook. (The 
plural of this 
notin roquires the 
auxiliary letter A 
between c¢ and 4, 
in order to pre. 
serve the sound of 
e like 1.) 
Sogno, dream, 
Teatro, theatre, 
Ruacella, nook, 
Polmone, lung. 
Danaro, money. 
Fuzzoletto, yocket- 
handkerchief. 
Cappello, hat, 
Piacere, pleasure, 
Mantello, cloak, 
Giovane, young 
man, youth. 
Ponte, bridge. 
Quadro, picture, 
Terra, earth. 
Slaffiere, footman, 


VoOCABULARY.* 


Stramazzo, & quilted 
mattress, 
Spiede, spiedo, apit, 
broach. 
Smeraldo, emerald. 
Scrittore, author, 
writer, 
Stampatore, printer. 
Stato, state, con- 
dition, (After the 
four particles con, 
in, non, and per, 
and, generally 
apenking, after 
every word end- 
ing with a con- 
sonant, the vowel 
7 is, fur the sake 
of harmony, pre- 
fixed to any word 
commencing with 
the s impure, un- 
Jess it be a proper 
noun: thus, Sle- 
Jeno, Sci-pio-ne ; 
for it is not allow- 
able to say con 
Istefano, con Isci- 
nione, ete.) 
Specchio, looking: 
glass. 
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Spirito, apirit. 
Scultore, sculptor. 
Sirnmento, inatru- 
ment, tool, 
Specealegna, wood- 
cleaver. 
Spadaio, 
P oe. . 
Mcogito, TrOoCcK. 
Seanno, bench. 
Occhio, eye. 
Uccello, bird. 
Amico, friend, 
Osso, bone. 
Errore, crror, fault. 
Tncisore, engraver. 
Zngrato, ungrateful. 
Albero, tree. 
Onore, honour. 
Anno. year, 
Orecchio(}. oreech}), 
ear, 


aword- 


Amore, love. 
Abito, dress, cont. 
Iniquo, wicked, 
Inganno, deceit, 
Opernio, day- 
labourer, 
Aculature, flatterer. 
Edifizio, building, 
clifice, 


whenever they come before a noun; as, tét-to i/ 
mon-do, all the world; am-be-die i fra-tél-li, both 
the brothers. <Am-be-due is used for the masculine 
as well as for the feminine, and naturally has no 
singular. The singular ¢ut-to and tut-ta signifies 
the whole of, ALL THE; the plural tut-ti and tut-te 
merely signifies ALL. 
Singular. 


Quel giar-di-no, that garden. Quest’ ur-cél-lo, this bird. 

Di quel giar-di-no, of that Di quest’ ve-cél-lo, of this bird. 
garden. 

A quel giar-di-no, 
garden. 

Quel giarcli-no, that garden, 
cte. 


to that A «nest uc-cél-lo, to this bird. 
Quest’ uc-cél-lo, this bird, ete. 
Plural, 


Quet® giar-di-ni, those gardens. Que-sti ue-cél-li, these birds. 

Di quei giar-di-ni, of those Di questi uc-eél-li, of these 
gardens. Inds. 

A quei giar-di-ni, to those A yue-stiuc-cél-li,to these birds. 


gardens. 
Quei giur-di-ni, those gardens, Qu-sdi ue-cél-li, these birds, 
ete, | 


etc, 
Before words commencing with the s impure, 
quél-luv is used. Before words commencing with 
vowels, the final o's and a’s of quél-lo, quél-la, and 
qué-sto, qué-sta, are generally not pronounced, and 
in writing an apostrophe is placed instead. 
Singular. Plural. 


O-gnit sol-da-to, each soldier.  Cin-que sol-di-ti, tive soldiers. 
D’ é-gni sol-ela-to, of each Di cin-que sol-da-ti, of five 


soldier. soldiers. 
Ad o-gni sol-da-to, to each A cin-yue soldiéti, to five 
soldier, soldiers. 


O-gni sol-id-to, cach soldier, Cin-que sol-da-ti, five soldiers, 

ete. etc. 

* The masculine plural quei (also pronounced quéi) or que’, is 
a contraction of quél-li. Before vowels, or the s impure, qué-qli 
is used in the place of the plurals qudl-li, quei, or que’. The 
feminine plurals quél-le and qué-ste cannot be marked with the 
apostrophe, but must always be pronounced and written in full. 

+ O-gni has no plural number, and can only be used before 
nouns, 


Sposo, bridegroom, 
Straniere, stranger. 


Stivale, hoot. 
Studio, study. 


EXERCISE 1. 

Translate into English :— 

1. Il pfn-no. 2. Del col-tél-lo. 3, Al tén-do. 
4. Dal s#-le. 5. I a-bi. 6. Dei cor-ti-li. 7. Ai 
cud-chi. 8. Dai séd-gni. 9. In teé-tro. 10. Nel 
ru-scél-lo. 11. Nei pol-mé-ni. 12. Con da-né-ro. 
13. Col faz-zo-lét-to. 14. Coi cap-pél-li. 15. Per 
pia-cé-re. 16. Pel man-tél-lo. 17. Pei gié-va-ni. 
18. Sul pén-te. 19. Sui qué-dri. 20. Su qué-sta 
tér-ra. 21. Lo staf-fié-re. 22. Dél-lo spé-so. 23. 
Al-lo stra-nié-re. 24, Dé-gli sme-ral-di. 25. A-gli 
scrit-t6-ri. 26. Dé-gli stam-pa-t6-ri. 27. Nél-lo 
spéc-chio. 28. Né-gli sti-vi-li. 29. Con i-stu-dio. 
30. Cél-lo spi-ri-to. 31. Co-gli scul-t6-ri, 32. Per 
lo spac-ca-lé-gna. 33. Per lo spa-da-io. 34. Sdl-lo 
sco-glio. 35. Si-gli sciin-ni. 36. L’6c-chio. 37. 
Dell'uc-cél-lo. 38. All’a-mi-co. 39. Gli er-ré-ri. 
40. DégVin-ci-sé-ri. 41. Agl'in-gra-ti. 42. Da-gli 
fil-be-ri. 43. Nell’in-no. 44. Con a-mo-re. 46. 
Coll'é-bi-to. 46. Cégl'i-ni-qui. 47. Per in-gién-no. 
48. Per l'o-pe-ra-io. 49. Per gli a-du-la-té-ri. 60. 
Sull'e-di-fi-zio. 51. Sugl'in-fe-li-ci. 

‘The pupil should read these exercises aloud. 


VOCABULARY. 
Bué-no (m.), bud-ne 


Infelice, unhappy. 


Tl pvi-dre, the father. 

la mo-dre, the 
mother. 

Il fra-tél-lo, the 


U-no (m.), %-2a (f.), 
(f.), good. | A, an. (thy. 
E(sometimes ed be- Du-o (un), tic (f.), 
oreavowel),and; Ha, has. 
brother, é, is, - [my, An-che, also, like- 
La so-rél-la, the Mi-o, tl mi-o (1n.), wise, too. 
sister. Mi-a,la mea(f.), my. Il l-bro, the book. 


EXERCISE 2 (COLLOQUIAL). 
Translate into English :— 
1. Il pé-dre ela ma&-dre. 2. II fra-tél-lo e la s0- 
rél-la. 3. Il pé-dre & bué-no, la ma-dre ¢ bué-na. 


*The Vocabularies, which contain other words than those 
used in the Exercises, should always be learnt by heart. 
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4, Il budén pé-dre, la bud-na mfé-dre. 5. Il fra-tél-lo 
@ bué-no, la so-rél-la é bud-na. 6. Il budn fra-tél-lo, 
la bué-na so-rél-la. 7. Mi-o pé-dre; il mi-o buén 
padre. 8. Mi-a mé-dre; la mi-a bué-na mé-dre. 
9. Mi-o p&-dre & bué-no, mi-a m&-dre @ bué-na. 10. 
Mi-o fra-tél-lo e mi-a so-rél-la. 11. Il mi-o budén 
fra-tél-lo e la mi-a bud-na so-rél-la, 12, Un pf-dre, 
G-na mé&-dre, un fra-tél-lo, G-na so-rél-la. 13. Un 
dudn paé-dre, G-na bud-na madre, un budn fra-tél-lo, 
G-na budé-na so-rél-la. 14. Mi-o pé-dre @ un buén 
pad-re, mia mé-dre & t-na bué-na madre, 15. Ta-o 
pé-dre ha fi-na budé-na so-rél-la, td-a mé-dre ha un 
bnén fra-tél-lo. 


THE PREPOSITION DI—ITS USE, ETC. 


‘he use of this word very frequently coincides 
with the use of the case-sign, or preposition of, in 
English grammar :— 

1. When the questions of whom? of which? of 
what? whose? what hind or sert of? require the 
genitive also in English: for example, L’a-m0-re 
del padre, the love of the father. 

2. When geographical or other proper names 
indicating possession, domain, authorship, etc., or 
merely for the purpose of defining them, are joined 
to other nouns: for example, la cit-ta di Ve-né-zia, 
the city of Venice; 72 ré-gno di Spi-gna, the king- 
com of Spain; id mé-se di Lu-glio, the month of 
July; il n6-me di Fran-cé-sco, the name of Francis; 
le tra-ge-die di Al-fié-ri, the tragedies of Alfieri; Je 
com-mé-die di Gol-do-ni, the comedies of Goldoni. 

3. When words expressing quantity, weight, or 
any kind of measure, are joined to other nouns: for 
example, ti-na quan-ti-ta di pé-co-re, 1 quantity of 
sheep; w-na lib-bra di car-ne, a pound of meat; vi- 
ow di dié-ci an-ni, wine of ten years. 

Yor the sake of elegance, the preposition di is, 
however, sometimes omitted after the words ed-sa, 
house ; pal-las-z0, palace; pidz-sa, place, square; 
eil-la, villa; gal-le-ri-a, gallery; fa-mi-giia, family ; 
por-ta, gate, entry, and some others, when they are 
followed by the name of the owner or the person 
after whom they are called: for example: in ca-sa 
Al-tié-ri, at the Altieri-house; vi-ci-no al pa-laz-zo 
Bor-ghe-se, near the Borghese-palace, etc. 

English compound nouns, or combinations of 
nouns, for the greatest part must be decomposed 
by the genitive case with the case-sign di, especially 
when one of the nouns merely defines and qualifies 
the other, which is the principal word conveying 
the principal idea: for example, garden door, pér-ta 
di giar-di-no (door of the garden); stone-quarry, 
od-va di pié-tra (quarry of stone); autumn fruits, 
Srat-ti @au-ttin-no; a music amateur, un di-let-tan- 
te di mu-si-ca. 

English adjectives, indicating the material or 
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stuff from which anything is manufactured, or 
denoting qualities or derived from preper names of 
countries, nations, or towns, for the greatest part 
will be translated into Italian by means of nouns in 
the genitive case: for example, a gold watch, tin 
0-r0-lg-gio a'é-ro (a watch of gold); a marble 
statue, u-na std-tua di mar-no. 

Whenever the infinitive mood of any verb ex- 
plains and defines another word, the preposition di 
must be placed before it (just as the preposition of 
with the present participle of English grammar in 
such cases): for example, Ha ¢-na gran vé-glia di 
viag-gid-re, he has a great desire to travel or of 
travelling. 

The word di is sometimes a mere expletive: for 
example, é-gli di-ce di si, ed i-v di-co di né, he says 
yes, and I say no. 

Di, among all the prepositions of the Italian 
language, is of by far the most extensive use. The 
reason of this is that @i, properly and philosophi- 
cally speaking, merely expresses the mental separa- 
tion of ideas or notions. 

We have thought it uscful, in some cases, to 
denote the pronunciation of the z or ss. We have 
done so by placing after such words in parenthesis 
ts, thus (ts), when the pronunciation of the z or zz 
is to be the sharp hissing one; and ds, thus (ds), 
when the pronunciation of the z or zz is to be the 


soft one. 


Abyss, a-bfs-s0, 1. 

Action, a-zid-ne, f. 

Air, a-ria, f, 

And, e. 

And not, e non, 

Are, 80-010, 

Aunt, zi-a (ts), f. 

Beanty, — bel-lez-za 
(ts), f. 

Behaviour, con-cut- 
ta, f. 

Belong, ap-par-tén- 
go-no, 

Belongs, ap-par-tié- 
ne, 

Body, cér-po, m 

Brother, fra-tél-lo, 


m. 

Child, fan-ciul-lo,m, 

Colour, co-ld-re, m. 

Comnnerce,com-nér- 
cio, Mm, 

Countenance, _fi-8o- 
no-mi-a, f. 

Courage, co-vag-gto, 
m 


Anvote, eu-gi-na, f. 

_ 98, O-8CU-TI- 
ta, f. 

Dawn, spun-tdr, m. 

Day, gidr-no, m. 

Disorder, dis-or di- 


ne, mM, 
Dress, d-hi-to, m. 
Error, er-rd-re, in. 
Exercise, mé-to, m. 
Father, pd-dre, m. 
Fault, er-rd-7e, m. 
Fortility, _fer-ti-li- 

ta, f, 


VOCABULARY. 


Field, eém-po, m. 
Garden, giur-di-no, 


m. 

Glory, gld-ria, f. 

Happiness, fe-li-ci- 
ta, f. 

Here are, éc-ro. 

Highest degree, col- 
mo, Mm. 

Interest, 
se, 1D, 

Ir, @. 

Is not here, non é 


in-ter-&3- 


qui. 

Ts useful, gio-ta, 

Language, lin-gun,f. 

Leatis, con-di-ce, 

Legislator, le-gi-sla- 
fo-re, Mm. 

Life, vi-ta, f. 

Man, d-mo, m.3 pL 
gli ud-mi-ni. 

Master, pa-drd-ne, 
m. 

Mind, a-ni-ma, f.; 
spi-ri-to, m. 

Mirror, v pa m. 

Money, da-na-ro,m, 

Must always obey, 
dé-vo-no sém-pre 
ob-be-di-re, 

Night, ndt-te, f. 

Ornament,  or-n4- 
men-to, Ui. 

Palace, — pa-ltz-20 
(ts), m. 

Pareuts, ge-ni-t6-ri, 


pl. 
Perfection, per.je- 
zid-ne, f. 


Physician,  mé-di- 
co, mm. 


Pleasure, pta-cé-re, 
ml. 
Practice, — ¢8-er-ci- 


210, m, 
Prince, prin-ci-pé, 
m. 
Rainbow, ar-co-ba- 
lé-no, m. 
Return, ri-tdr-no,m, 
Rising, le-var, m. 
Room, ca-me-ra, f. 
Says, di-ce, 
Sense, sén-so, m. 
Shortens, ac-cér-cia, 
Sister, aire f. 
Soldier,  sol-dd-to, 
Mm. 
Soul, d-ni-ma, f. 
Spring, pri-ma-vé- 
ra, f, “ 


Sun, sd-le, m, 

Tells, di-ce. 

Temperance, tem-pe- 
rin-2a, f, 

Three motives, tre 


mo-ti-vf, pl. 
iru ue quié. 
te, f. 
Treasure,  te-9d-ro, 
m, 
True, vé-r0. 
Uncle, st-o ts), m. 
Usage, ti-90, mn, 
Warmth, oa-td-re,m. 
Will, vo-lon-ta, f. 
Wise man, sd-vto, in. 


Young man, gid-va- 
né, Dl. 


EXERCISE 8. 


Translate Into Italian :-— 


1. The rising of the sun. 


ITALIAN. 


2. The dawn of the 


day. 3. The return of spring. 4. The warmth of 
the air. 5. The beauty of the flower. 6. The dark- 


ness of the night. 
fertility of the fields. 
10. Money is the soul of commerce. 


bow. 


Usage is the legislator of languages. 
master of the garden is not here. 
beiongs to the prince. 


the uncle. 


7. The abyss of error. 
9. The colours of the rain- 


8 The 


11. 
12. The 
13 The palace 


14. Here are the rooms of 
15. The dresses belong to the cousin, 


and not totheaunt. 16. The brother tells the sister 


the will of the father. 
always obey the parents. 
the disorder shortens life. 


17. The children must 
18. The physicians say, 
19. Exercise is useful 


to the body and tothe mind. 20. The countenance 
is the mirror of the soul. 


Acqua, water. 
Allegrezza (ts), joy. 
Amicizia, friend- 
Bhip. 
Anima, mind, soul 
Animale, animal, 
Arte, art. 
Assicurazione (ts), 
security, insur- 
ance, [dawn, 
Aurora, aurora, 
Azione, action. 


Ballerina(f.), dancer. 


Bastone, stick 

Leccheria, slaughter. 
house, shambles. 

Currozza (ts) car- 
riage, eoach. 

Chiesa, chureh 

Ciera, mien, look, 
air of the face. 

Citta, town, city 
(no change in the 
pl.). 


VOCABULARY. 


Collina, hill. 
Con, with. 


Disgrazia, misfor- 


tune,disgrace (per 


dis-gra-zia, wuifor- 
tunatel y) 

Ei: tu, herb. 

Faccic, face (li-re in 
Jue-cia, to tell one 
to one’s face). 

Fanciullo, child. 

Fiume, river. 

Foresta, forest. 

Idea, 1dea, notion 

Jmmaginazione, im- 
agination. 

Inferrvata, 
grate. 

Insulata, salad. 

Tnsegna, sign, arms, 
colours, 

Locanda, inn, hotel 

Memoria, memory, 

Opinione, oyNu1ON. 


iron- 


EXERCISE 4. 


Translate into English :— 


1. La me-mo-ria. 


Spia-né-ta. 


9. Nélele fo-ré-ste. 
12. Cél-le pén-ne. 

15 Per le scioc-chéz-ze. 
17. Stil-le rui-pi. 
20. Le i-dé-e. 

23. Dal-le cit-ta. 
25. Nél-le &ni-me. 
27. Coll'tin-ghia. 


v{-te, 
Per la val-le. 
Car-r6z-za. 


19. All‘o-pi-nié-ne. 


22. Al-le 4r-ti, 
gi-na-zid-ne. 


a-mi-cézia. 
le a-zid-ni. 
citil-lo. 


Da v-na bal-le-ri-na. 


2. Al-la col-li-na. 
4. Dél-le lo-c4n-de. 
6. Dal-le stra-de. 


Osteria, public. 
house, tavern, 

Paglia, straw 

Peuna, pen 

Per, for, through, 
on account of 

Portu, gate, door. 

Rupe, rock, 

Schioppettiere, 
quebusicr, 
man. 

Sciocc hezza(ts), folly. 

Scolare, pupil 

Settimana, week. 

Slitta, sledue, 

Spianata, plain, es 
planade, 

Stolto, fool. 

Strada, street, road, 

Su, sopra, Upon, 

Ungyhta, nail. 

Valle, valley. 

Vigna, vineyard, 

Vile, vine. 


ar- 
rifle- 


3. Dal-la 
5. Al-le pér-te, 


7. In fac-cia. 8 Nél-la vi-gna. 


28. Cél-le in-sé-gne. 
30. Per l’as-si-cu-ra-zié-ne. 
32. Siil-le in-fer-rié-te. 
34. U-no stél-ta. 


10, Con pa-glia. 
13. Per dis-gré-zia. 


35. D'un fiti-me. 
37. In d-na chié-sa. 38. Con 


11. Cél-la 
14, 
16. Siil-la 


18. Dell'al-le-gréz-za. 


21. Dell'ér-be. 
24. Nell'im-ma- 
26, Con &c-qua.' 
29. Per 
31. Per 
33. Un fan- 
36. 


un‘baesté-ne. 39.’ Su d'un sfis-s0, s6-pra un sf&s-so. ' 
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Cam-prd-to, bought. 

E-gli ha, he has. 

E-gli-no han-no, 
they have. 

I-o hé, 1 have. 


VocABULARY. 


Il giar-di-no, the 
garden. 

Lo 2-0, the uncle, 

La 2t-a, the aunt. 

Noi ab-bia-mo, we 
have. 
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N6-stro (m.), our. 

Tu hai, thou hast, 

}e-clu-to, seen. 

V6-stro (m.), your. 

Voi a-vé-le, you 
have, 


EXERCISE 5 (COLLOQUIAL). 
Translate into English :— 


1. I-o hé un lf-bro e u-na pén-na. 
buon li-bro e ti-na bué-na pén-na. 


2. Tu hai un 
8. Hé un gran 


li-bro, mf-a so-rél-la ha an-che un gran l{-bro 4, 
Hai tu Ui-na so-rél-la? 5. Hé ti-na so-rél-la ed un 
fra-tél-lo. 6. Hai tu la m{-a pén-na? 7. H6 il td-o 


li-bro e la tii-a pén-na. 


p4-dre ed u-na bud-na mé-dre. 
gran-de. 10. Hé un pic-co-lolf-bro. 11. Ab-bidé-mo 


un gran giar-di-no. 
ha un bu6én If{-bro 
ha 4n-che un buén li-bro. 


pé-dre ed t-na 


&n-che un fra-tél-lo? 


l{-bro. 


bué-na mé&-dre. 


8. Ab-bid-mo un budn 
9. Il giar-df-no @ 


12. I] mf-o pfe-co-lo fra-tél-lo 
13, La mf-a pfc-co-la so-rél-la 
14. A-vé-te un budén 


15. A-vé-te véi 


16. H6 com-pré-to un budén 
17. Mf-o fra-tél-lo ha &n-che ve-dti-to un 


gran giar-di-no. 18, Hai tu com-pré-to ti-na bué-na 
pén-na? 19. H6 ve-du-to il tu-o lf-bro e Ja ti-a 
pén-na, 20, A-vé-te véi ve-dii-to la mf-a pfic-eo-la 
so-rél-la? 21. Mi-o p&-dre ha com-pré-to un giar- 


di-no, 22, Tui-a so-rél-la ha com-pré-to un pfc-co-lo 


li-bro, 


A being, un és-se-re 
(un enele), me, 

Axreeable, di-let-té- 
vo-le, m. 

Air, a-ria, f 

And, e. 

And injures, e gua- 
alte 

Anger, t-ra, f. fin. 

Animal, an-i-ma-le, 

Are, S0-nOo 

Beauty, bel-léz-20 
(tx), f. 

Bird, ue-cél-lo, m. 

Body, cér-po, m. 

Bigs, ré-ca. 

Cuuse, ca-gio-ne, f 

Creation, cre-a-sio- 
ne, f, 

Creature, 
ra, f 

Demands, vué le 

Deprives him, lo 
pri-va. 

Enemy, ne-mi-co,m, 

ef in-vi-dia, f. 

Equilibrium, e qui- 
i-brin, in, 

Evident proof, pré- 
vu ma-ni-fe-sta, f. 

Excess, ec-ces-so, mh. 

Existence, es-i-stén-, 


at, 

Father, pa-dre. 

Fish, pe-sce, m (with 
the pl.). 

Fruit, frut-to, m. 

Give more, dan-no 


piu. 
God, [a-di-o, Di-o. 
Health, aa-li-te, f. 
Heaven, cié-lo, mi. | 


cre-d-tu- 


VOCABULARY. 


His most precious 
good, il su-o mag- 
gior bé-ne, ma, 

His power, la st-a 
for-ra, f (m. 

Homage, o-mdg-yio, 

Humour, fli-i-do,m 

H ypocrlsy, t-po-cri- 
vi-a, f. 

Incontinence, 
con-ti-nén-za, f 

Intellect, in-gé-gno, 
tm 

Intemperance, tn- 
tem pe-ran-z, f 

Is eenerally, @or-di- 
na-ria-meén-te 

Ih infinite, @ tr-f- 
ni-to 

It weakens, és-g0 in- 
(le- bo-le-sce 

Large tree, gran-ie 
al-be-ro, m. 

Light, li-ce, f, 

Like, co me. 

Looks for, cér-ca, 

Lord, Sf-gno-re, m 

Lust, pia-cé-re, m. 

Man, w6-mo, m. 

Mechanism, me-ca- 
mis-mMO, Ml. 

Misfortune, in-fe-li- 
ci-ta, f. 

Nature, na-tu-ra, f 

Necessary (trans- 
late, the neces- 
sary), NE-CES-S(t- 
rio, mi. 

Nerve, nér-yo, m. 

Only requires, on 
do-min-da_ che 
(that which ix), _ 


tin- 


Order, dredi-ne, m. 

Outhburst, @-gi-tu- 
ziv-ne, f. 

Pasion, pas-sid- 


ne, f. 
Plant, pidn-ta, f. 


Pleasantness, gio. 
con-di-ta, f. 

Preserver, con-ser- 
wa-to-re, m 


Pride, or-go-glio, m. 
Reason, ra-gio-ne, f. 
Renders, réu-de. 
Requires, e3-b-ge. 
Riches, ric chee-ra 
(ts), f. (with the 
pl.). 
Scope, scé-po, m. 
Sea, ma-re, m. 
Self-love, a-mér pro- 
prio, m. 
Shadow, dm-hra, f. 
Star, stél-la, f 
Superfluous, su-pér- 
fino, mm, 
Sup reme,sw-7 #-m0., 
System, af sfé-ma, 
Mm. 
Than, che 
The greatest . 
damage, tl pit 
gran dan-no, m, 
Useful, t-ti-le, m, 
Vice, vi-zio, m , 
Virtue, pes m. 
Weak, de-bi-l, 
bis se 
lo, Vo ytgt ‘ 
Wisdom. J eepltn , 
Work, d-pe-ta, f, 
er 9 44 ' 
World, méndo, in, , 
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EXERCISE 6. 


Translate into Italian :— 
1. Hypocrisy is a homage which vice renders to 


virtue. 
necessary. 


2. Nature only requires that which is 
8. Reason demands the useful, self-love 


looks for the agreeable, passion requires the super- 


fluous, 


4, Large trees give more shadow than fruit. 


6. God is the Father of men and the Preserver of 


the creatures. 


6. The stars of the heaven, the birds 


of the air, the fish of the sea, the plants, the 
animals, are works of the Lord. 7. The wisdom of 
God is like the light of heaven. 
beauty, and the pleasantness of the world are 
evident proofs of the existence of a Supreme Being. 
9. The excess of the passions is generally the cause 


of the misfortune of men. 


8. The order, the 


10. The lust of intem- 


perance and incontinence is the enemy which 
brings to man the greatest damage ; it weakens his 
powers, deprives him of riches, and injures his most 
precious good, the health. 

We now come to some illustrative exercises of 


the use of di. 


That he may clearly understand the 


difference between the two languages, the pupil 
will do best, wherever it is allowable, to translate 
these exercises by English compound nouns, or by 
combinations of nouns, or by adjectives preceding 


nouns, 


Abito, dress. 
dicconciatura, orna- 
ment, head-dress. 
Aceto, vinegar. 
Appello, appeal. 
Argento, silver. 
Arrosto, roast meat, 
Barile, cask, barrel, 
Buchiere, glass. 
Biglietto, note, 
ticket. 
Birra, beer. 
Bollo, official seal, 
stamp. 
Bur- 


Borgogna, 
gtudy. 

Rottiglia, bottle. 

Braccio, m. (pl. 
brac-cia, f.), San 
oll, yard, 

Butirro, butter. 

Caffe, coffee. 

Calza (ts), stocking. 

Calzoni (ts), m. pl, 
trousers. 

Campuna, bell, clack 
(which strikes), 

Cane, dog. 

Capo, head, chief. 

Cuppotto, great coat 
or cloak. 

Carne, meat. 

Carta, paper, card. 

Casa, house. 

Cassa, box. 

Cava, pit, 
qtuarry. 

Cuvallo, horse. 

Centinato, hundred- 
we 


tnine, 


ane certificate. 


Che, t 


VOCABULARY. 


Chicchera, cup. 
Cinque, five. 
Colpo, blow, shot. 
Coltello, knife, 
Corpo, body. [tion. 
Correzione, corree- 
Corsa, course, race. 
Dieci, ten. 
Diritto, duty, right. 
Disegno, drawing. 
Donuini,to-morrow, 
Finestra, window, 
Fior (for fid-re), 
flower. 
Formaggio, cheese. 
Francesco, Francis. 
Gennaio, January. 
Gente, people. 
Ghirlanda, garland. 
(riorno, day. 
Giovannt, John, 
(riuoco, game. 
Giuseppe, Joseph. 
Ciusto, just. 
Gran ‘ay gran-de), 
great, large, 
Grande, great. 
Grano, corn. 
Guurdin, guard (cor- 
po di quardia, 
main guard, or 
main guard- 
house. 
Hv comprato, I have 
bought. 
Ignorante, ignorant. 
Impero, empire, 
Iufinita, inmumer. 
able, multitude. 
Inghiltrra, Eng. 
and. 
Irlanda, Treland, 


Isola, island. 

Jaa, wool, 

Lutte, milk (fior di 
lutte, ereant). 

Levar (for le-vi- “TC, 
to rise), rising. 

Libbra, pound. 

Lotto, lottery. 

Lupo, wolf. 

Muestro, master, 
teacher. 

Muaygio, May. 

Mantello, clonk. 

Manzo(ts), young ox. 

Marmo, marble. 

Mese, month. 

Miglio,m. (pl. le mi- 
glia, £.), (Italian) 
mile (of 3,000 
Bgl also an 

nglish, German, 
rench mile, 

Mi lane. measure. 

Moggio, bushel. 

Sfonte, mountain, 
pawnbroker 8 (or 

nte di picta). 

Muta, team. 

Nome, naine, 

Numero, number. 

Oglio, oil, 

Ora, work (capo 
Wopera), master- 
piece). 

Ora, hour. 

Ordine, order (mili- 


ary). 
Pain, m, (pl. le pa- 
), pair, 
Pane, bread. 
Panno, cloth. 
Pecora, sheep. 


Penna, pen. 
J’e2zz0 (ts), piece. 
Pietra, stone. 
J'ipa, (lobueco)pipe. 
Pistola, pistol. 
Pima, teather, 
Posta, post. 
Prendetemi,take me, 
Presa, pinch, 
Presidio, guarni- 
gioue, garrison. 
Punta, point. 
Punto, point. 
Quantita, quantity. 
Quarto, four iC mit, 
quarter a 
pound). TAA 
Rada, road, road- 
diazza (ts), race, 
species, kind. 
Regno, kingdom. 
Sardegna, Sardinia. 
Scarpa, shoe. 
Scherma, fencing. 
Sciampagna, cham- 
pagne. 
Scoziu (ts), Scotland. 
Sei, six. 


Sei, thon art 
(pezzo  dignor- 
ante, blockhead, 
citunce). 

Sentesi, one hears, 
is heard. 

Sicilia, Sicily, 

Sol (for so-lo), sole, 
only, single. 

Sole, sun. 

Stirale, boot. 

Strada, road, way, 
route ; street. 

Struzza (ts), 
trich. 

Suo, his. 

Lubacco, 
snuff, 

Tassa, tax, 

Tazza (ts), ¢ 

Le (pronounced té). 


O8- 


tobacen, 


Tela, linen. 

Tocco (pronounced 
toc-co), piece, bit. 

Toren, touch, blow, 
stroke. 

Tonnellugio, come 


EXERCISE 7, 


Translate into English : 


1. Il man-tél-lo del-lo zf-o. 
3. La cé-sa di mf-a so-rél-la. 4. Il le-var, 
5. La-na di pé-co-ra, 6. 


van-ni, 


il tra-mon-tar del sé-le. 
Piin-to di vi-sta. 


modity preserved 
in@caskn (ciritto 
dite 

nuge). 

Z'ramontar (for tra- 
qnon-ta-re, to set, 
dlisappear), set 
ting. 

Tete SEEON cast, 


stroke, 
Tribunale, tribunal, 
court. 
Truppa, troop. 
Nerd office. 
ecchio, old. . 
Vena, vein. 
Ventina, number of 
twenty, score. 
Vetro, glass, paue. 
Vino, wine, 
Vista, sight, view. 
Zecchino (ts), sequin 
(gold coin current 
at Venice and in 
Turkey, about 
9s. ). 
Zio (ts), unele. 
Zucchero (ts), sugar, 


2. L'4-bi-to di Gio- 


7. La ca-sa di cor-re-zié-ne. 8. 


Sén-te-si un cdél-po di pis-té-la. 


tra e di mar-mo. 
Il cor-po di guar-dia. 
13. Un téc-co di cam-pa-na. 
U-na ghir-lan-da di fié-ri. 
17, La pun-ta di 


pén-na., 


di fi-né-stra, 15. 


10. Il sti-o c&-po d’0-pe-ra. 
12. Con un sol trat-to di 


Péz-zo d‘i-gno-rén-te che séi! 


col-tél-lo, 


ma-ni é gidr-no di po-sta. 
di schér-ma. 


gno, 


18. U-na vé-na d’ar-gén-to. 
20. Ma-é-stro di di-sé- 
21. Cer-ti-fi-cé-to d’uf-ff-cio. 


9. Ca-ve di pié- 


11. 


14. Vé-tro 
16. 


19. Do- 


22. Im-pé-ro d'Ati-stria, 23. Ré-gno d'In-ghil-tér-ra, 


di Sc6-zia, d’Ir-lan-da. 
d’E-din-biir-go, di Dub-lf{-no. 
nf-io, di Mag-gio. 
27. Un quar-to d’o-ra. 

29. Cor-sa di ca-val-li, 


Sar-dé-gna, 
raz-za di c&-ni. 


24, La cit-ta di Lén-dra, 
25. 11 mé-se di Gen- 
26. Li-so-la di Si-ci-lia, di 


28. U-na 
30. Le 


trup-pe di pre-si-dio, di guar-ni-gid-ne. 


April, A-pri-le. 
Asks for, do-mdan- 
da. 

Ball, bal-lo, m. 
Bread, quiere, mM. 
Button, bot-td-ne, Mm. 
By, per. 
Changeable, va 


City, cit-ta, f. 
Cloth, xtn-20, m. 
Coffee, caf-fe, m. 
December, De-cém- 
bre. 
ee 


(as), 
Dress, ¢-dl-fo, m. 
Eat, man-gid-te. 
Find ne, cer-ci-te- 
mi. 


va-rid- 


doz-2t-na 


VOCABULARY. 


Finish drinking, 
fi-ni-te di be-re. 
Glass, bie-chié-re,m, 
Half an ounce, méz- 

za on-cia, f. 

He had given him, 
Qi fil-ro-no «s-se- 
gna-te, 

Hour, o-ra, f. 

I come, vén-go. 

Z shall return, ri- 
tor-ne-ro (pron. 
ri-lor-ne- 76). 

January, (en-rt-io, 
Lonf, pa-ne, m. 

London, Londra. 


Map, car-ta geo-gri- 
“ca, f 


9 s 
Master, pea-dro-ne, 
ma, 


May, Mag-¢ 0. 
Month, aé-se, m, 
Nine, 1%6-ve. 
On the contrary, 
all in-con-tro. 
Order, 6r-di-ne, m. 
Paris, Pa-ri-gi. 
Performance  (i.¢., 
comedy), com-ré- 
dia, 
Pleasant, a-mé-no, 
Pound, lib. bra, f. 
Preparation, pre-pu- 
riu-zi-one, f. 
Quarter, quir-to, m. 
Room, ca-me-ra, f., 
sét-to, below, 
underneath. 
Rongiont, ul phi 
ri-gi-do, 


Send for, man dda-te 
a prén-tde-re @ 

Silk, a¢-ta, f. 

Small crust, cro-sti- 


That are ta be made, 
che si fic-cia no, 
To-worrow, gior-no 

di doema-nt.  [ni. 


ELOCUTION. 


What, che. 

Will you put on, 
met-te-ré-te, 

Wine, vi-no, m. 


no, Mn. To-morrow, do-me- Yard, brae-cio, 9. 
Sugar, ztc-che-ro Totell you, acder-vi, (pl. Te brae-cia. f.) 
(ts), mi Two, du-e. Year, anu-no (with 
Tailor, sar-to-re, m. Very, mol-to. the genitive), im. 
Take, pren-lé-te. oe you, sié-te Yesterday, ¢é-ri. 
stea-li. 


EXERCISE 8. 
Translate into Italian :— 


1. The tailor asks for nine yards of cloth, two 
dozen of buttons, and half an ounce of silk. 2. 
Send for a loaf of sugar and two pounds of coffee. 
3. I shall return in a quarter of an hour, 4. Finish 
this glass of wine, and cat this small crust of bread. 
5. Take the map and find me the city of Paris and 
the city of London. 6. I come by order of the 
master to tell you that the preparations for to- 
morrow are to be made. 7. The month of April is 
changeable _ the month of May, on the contrary, is 
very pleasant. 8. The months of December and 
January are the roughest in the year. 9. Were vou 
at the performance yesterday? 10. He had given 
him the lower rooms, 


ELOCUTION.—IX. 


[Continued from p. 174.) 


RULES ON EXPRESSIVE TONE (continued). 


tule 4..—Awe has usually a “suppressed” force, 
a “very low” note, and a “very slow” movement. 
Solemnity, reverence, and sublimity have a “ moder- 
ate” force, a “low” note, and a “slow” movement. 
All four of these emotions are uttered with “ effu- 
sive meclial stress,” and deep, but “ pure,” * pectoral 
quality ”; together with a prevalent “ monotone.” 

Note.—When great force is expressed in the lan- 
guage, the tone becomes * loud” in awe. 


Example of Ame. 


O thou uniitterable Potentate ! 

Through nature's Vast extént, sublhnely gréat ! — 
But hére, on thése gigantic mountains, here 
Thy gréatness, glory, wisdom, strength, and spirit, 
In térrible sublimity appéar ! 
Thf aiwe-imposing voice is héard,—we héar it !— 
The Almighty’s féarful voice: atténd! It bréaks 
The silence, and in solemn wiirning speaks. 
Thou bréathest! [l,,—] forest daks of cénturies 
Ttirn their uprooted triinks towards the skies. 
Thon thiinderest ! [||,.=]) adamintine mduntains bréak, 
Tremble, and titter, and apiirt are riven ! 

[oo) At GOn's alinighty will, 
The affrighted world falls héadlong from its sphére. 
Planets, and sus, and systems disappear ! 


Solemnity, 


Father! Thy hind 
Gath réared thése véncrable columns ; Thou 
Didst wéave this verdant réuf. Thou didst 160k déwn 
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Upon the naked Garth, and, forthwith, rése 

All these fiir rinks of tees. Théy, in Th? atin, 
Biidded, and shook their gréen Waves in Thf brécze, 
And shdt towards heaven. The century-living crow, 
Whose birth was in their tops, grew old and died 
Among their branches, till, at last, they stood, 

As now they stind, miissy and tall and dark, 

Fit shrine for hfimble worshipper to hold 
Conmnniinion with hig Maker ! 


Rererence. 


Oh! let me Often to thése sSlitudes 

Retue, aud in Th? présence reasstire 

My feécble virtue. Heére, its énemies, 

The passions, at Thy plainer footsteps shrink 
Aud trémble, and are still. 

(XX,.>=] Be it Gurs to méditate. 

In thése calm shades, Thf milder majesty, 
And to the beautiful order of ThY works, 
Léarn to conform the order of our lives! 


Sublimity. 


Hail! hély Light, Offspring of héaven first born, — 
Or, of the Etérnal, céeternal beam, 

May TL expréss thee unblamed? sines God is Light 
And néver but in uurpproached light 

Dwelt from eternity, —dwelt then in thee, 

Bright fluence of bright essenee inercate s 

Or héar'st thou, riither, pfhre ethéreal stréam, 
Whose fountain who shall tell? Before the aun, 
Before the heaveus thou wert. and at the voice 
Of Gol, as with a mintle, didst mvést 

The rising world of waters, dark and déep, 

Won from the void and formless infinite. 


Rule 5,— Rerenge is “loud” and “low” in utter- 
ance, when cleliberate, it is ‘slow ”—when violent, 
it is “quick”; it has the “medial stress”; and 
“aspirated,” “pectoral.” and “guttural quality,” 
combined. It is marked by a prevalent “downwar<l 
slide.” 

kexcam ples. 


ON them, mcssars !{—Now give them Rein and HéeEt ! 
Think of the ORPRANED CHILD, the MURDERED AIRE: 

Eurth cries for BLoop—[(I] in THUNDER on them wukeu! 
This hour to Europe's fall shall set the TRIUMPH BEAL ! 


Shylock. There I have another bad match: a BAXKRUPT, @ 
PRODIGAL, who dare scarce show his head on the Rialto ;—a 
BEGGAR, that used to come so smug upon the mart: let him 
dook to his BOND: he was wont to call me USURER: LET HIM 
TOOK TO HIS BOND: he was wont to lend money for a 
CHRISTIAN COURTESY: LET HIM LOOK TO HIS BUND: 


Rule 6.—Scorn is characterised by “ loudness,” 
by drawling « slowness,” and a tone which, in the 
emphatic words, begins ona “high,” and slides to 
a “low” note; by “thorough stress,” and often a 
laughing “tremor,” making the beginning, the mid- 
dle, and the end of every emphatic sound distinct 
and prominent and cutting to the ear. The 
“quality” of the voice in this tone is strongly 
“aspirated,” but not guttural; the “inflection” 
is usually “falling,” but sometimes becomes the 
“wave” or “circumfex,” 
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Foam ple. 


Thou suave, THOU WRETCH, THOU COWARD! 

Thou little valiant, great in villainy / 

Thou ever stréng ppon the stronger stile ! 

Thou FORTUNE'S champion, that dost néper Sight 

Bat when her hitmorous lddyship ts by 

To teach thee safety ! 

Pale, THEMBLENG COWARD !—{Tremor] there | throw, my 
gage: 

By that, and all the rights of knighthood élse, 

Will I make good against thee, arm to Ae, 

What I have apdhe, or thou canst worse devise. 


Rule 7.—Indignation is marked by full “loud- 
ness,” “low” note, and deliberate “slowness”; a 
swelling “medial stress”; and the effect arising 
from the bl:nding of “pectoral” and “guttural” 
tone, to all the extent consistent with “ pure” “oro- 
tund,” in vehement style. The characteristic in- 
flection is uniform “ falling.” 


Example. 

In this complicated crisis of dauger, wealneas, and calamity, 
terrified and insulted by the neighbow: ing powers, nnable to 
act in America, or acting only to be DESTROYED, WHERE | 1s the 
MAN || who will venture to flatter us with the hope of success 
from perseverance in measures productive of these dire effects ’— 
Who | has the ErrronTery to attempt it? WHERE | fs that 
man? Lethim, if he DARE, stanb roRwAnp, aud sHow his 
FACK, 


Rule 8.— Cuurage, joy, ardent love, and ardent 
admiration are distinguished by “loud,” “ high,” 
and “lively” utterance; swelling “medial stress ” ; 
perfectly smooth and “pure” “quality” of tone ; 
and frequent “ falling” inflections. 


Example of Courage and Ardent Admiration. 


Now | for the riaut !—now | for the CANNON PEAL !— 

Tonya !—through BLUUD, and TOIL, aud cLouD and 
FIRE 

Glorions— the SHOUT, the stock, the crash of striker, 


The VoOLLEY's ROLL, the RUCKET’S BLASTING SPIRE, 


Joy. 
Thou Child of Joy ! 
Sudut round me: let me wear thy shouts, thou happy Shep- 
herd, Boy ! 


Ardent Love and Admiration. 

: Oh! speak again, bright angel; for thou art 
As glorious to this sight, being o’er my head, 
As is a winged messenger of haaven 
Unto the white upturned woudering eyes 
Of mo, tuls, that tall back to guz¢e on him, 
When he bestrides the lazy-pacing clouds, 
And sails upon the bosom of the air. 
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Rule 9.— Excessive grief and serrow are expressed 
by “loud,” “high,” and “slow” uttdrance; “tre-- 
mor,” or “intermittent stress(%’ and “pure” 
“ quality,” swhere. not interrupted by.s86b, or “ aspir-' 
atinn.”,, The!" falling inflection” prevails through 
out the utterance of these emotions,:..° sv ' .:.. 


POPULAR EDUCATOR. 


Example. as 

Camiet. Ha! let me see her :— Out, alas! she’s cat - 
Her bloud {s séttled ; and her joiuts are stiff; 
Life and these lips have long been separated ; 
Death lies on her, like an untimely frost 
Upon the sweetest flower of all the fleld, 
Accursed tline J-unfortid nate old man 

Lady Cupulet. ACUURNED, UNHAPPY, WRETCHED, HATE- 

FUL day ! 

Most MISERABLE hour that eer time suv, 
In lasting lavour | of his pUgrimage ! 
But dnd, pdor dne, One POUR aud LoVING CH{LD, 
But dne thing to rejoice and sulace in, ' 
And cruel death | hath catched it from my sight / 


Rule 10,.—Moderate grief and sorrow, pity, ant 
tender love and admiration are expressed by “soft- 
ened force,” “high ” notes, and slow “movement’ > 
by prolonged and swelling “‘ medial stress ;” and by 
“pure,” but “chromatic,” or plaintive utterance. 
The “rising inflection,” in the form of “semitone ” 
(half-tone), prevails in the expression of these 
emotions, 


' 


Example of Moderate Grief. 


Enamoured death, with sweetly pensive grace, 
Was awful beauty to his silent face, 
No more lis sad eye looked me juto tears / 
Closed wer that eye, bencath his pale, cull brow ; 
And on Ins calm lips, which had lost their glow, 
But which, though pale, seemed half-unclosed to speak, 
Loitered a smile, like moonlight on the snow. 
Pity. 
Morn cde again ; 
But the young lamb was deed. 
Yet the poor mother's fond distress 
Its evety art had tried 
To shield, with sleepless tenderness, 
The weak one at her side. 
Round it, all night, she gathered wari 
Her woolly litubs,—her head 
Close curved across its feeble forin 5 ; 
Day dawned, and it was dead. 
‘ It lay before her stiff and cdéld ; 
Yet fondly she aysayed 
To cherish it in love’s warm Pld ; 
Then restless trial made, 
Moving, with still reverted face, 
Aud low complaining bleat, 
To entice from their damp resting-place 
Those little stiffening feet. 


Tender Love and Admiration. 


Hushed were lila Gertruce’s lips, but still their bland 
And beuutiful expression | seeined to melt 
With love that cdwld not die! and still his hand 
She presses to the heart no more that felt, 
[.) AK f heart, where once each fond affection dwett, 
And feutures | yet | that spoke a soul mire fair! 


Rule 11.—Impatienea, eagerness, and hurry are 
denoted by “loud,” “high,” and “quick move- 
ment”; impatience, by “vanishing,” or final 
“stress”; eageruges, by * expulsive medial stress ” 
hurry, by abrupt “radical” or initial “explosive ” 
“stress”; all three emotions are sometimes marked 
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by the “tremor,” ‘and by “aspirated,” and some; 
times “anhefose” or panting utterance—eayerness 
occasionally by the “ orotund.” The ‘falling in. 
flection ” characterises the tones of these emotions. 


Example of Impatience. 
Mortimer, Fie! cousin Perey—how you croas my father ! 
Hotspur. [cannot choose: sometimes he angers me, 
With telling me of the moldwarp and the ant, 
Of the dreamer Mérlin, aud his prophecies ; 
And of a dragon, and a flniess fish, 
A clip-winged griffin, and a moulten raven, , 
A couching lion, and a ramping cat, ,; 
Amd such a deal of sKIVBLE SKAMBLE STUFE,, 
Aa puta me from my faith, I tell you wliat, — 
* He held tnd, ble last night, at least Nise MOURA, 
In reckoning up the several DEVILS’ naies 
- That were his lacheys: I eried “humphs"—and ‘wéll/” 
go tos" — 
Bunt marked him not a word, Oh! he's as tedious 
An isa dived horse, a ruling wife ; 
Worse éfran a smoky oust. .—I had rather live 
With checse and gaurlu ina WINDMILL, FAR, 
Than feed on cates and have him TALK tone, 
In any summer-house i. CURISTENDOM. 


Layer ness. 
Hotspur. Send danger fron. the éast unto the west 
So honowr cross it from the vorth to soudh, 

And let them grepple :—Oh * the blood more stirs, 
To rouse a LION, that to start a WARE, 
By héaven, methinks it were an casy leap, 
To pluck bright honour from the pale-fuced moon ; 
Or dive into the Vottom of the deep, ( 
Where fathom-line could never touch the ground, 
And pluck up drowned* honont by the locks + 
So he that doth rcdeem her thence, might wear, ] 
Without co-rival, all her digmities. 


Hurry, 
Sisters ! hence, with spurs of speed | 
Each her thanudering fulchion wield 3 
Euch bestride her BABLE SLRED ; 
Hurry! HURRY to the rterp! 


Rule 12.— Uelancholy is distinguished by “ soft,” 
or faint and languid utterance, “ very low pitch,” 
and “very slow movéthent”;a gentle “ vanishing 
stress”; “pure” but “ Héctoral" quality”; and the 
is ménotone.” or, occasionally, the pn ys ‘“ semi- 
tone.” 


ry 


Exam ple. 
To-morrow, and to-morrow, and to-mdrrow, 
® Créeps in this petty pace from day to day, 
To the lant syllable of recorded tine 5 
And all our yesterdays have lighted fGols 
The wiy to dfinty déath. Oat, oft, brinf cdudle/ 
Life’s but a walking shadow—a poor player, 
That styits and frets his hour upon the stage, 
And then || is heard no more. , vt 


Rule 13.- Despair has a “softened force,” a 
“very low” note, and a “very slow Yoovement a 
“ vanishing stress”; cleep “ pectoral quality”; and 
a prevalent “ falling inflection” or an utter “ mono- 
tone.” 


* This acecnt ‘is inserted, , to mark the necessity of pro- 
uouncing the accond syllable ed, in the word elpawnec. 


RRO 
‘ Siraunple,, ae wid} 


I have lived long enougr ; my wily of life 

Is fallen into the s&er, the yiTow leaf: 

And thit which shod acetniypaity dla dge, 

As hdnour, léve, olddience, trdope of friends, 

I miist not ldok to have; iut, in their atead, : 
Curses, not lord, but Diep, mauth-hereur, BBEATH, 
Which the poor heart would fain deny, but dare not. 


Rule 14.—Remorse has a subdued or “ cpeeea 
force, very low pitch,” and “slow movement ”; 
strongly marked ‘ yanishing stress”; a deep “ oe 
toral” and “aspirated quality” ; and | a prevailing 
“ falling inflection,’ with, occasionally, the “ mono 
tone.” 

Example, 
Oh ! my offence | is RANK,— it smells to NEAVEN $ 
It hath the primal | Lupesr ‘ curse! pon "t, 
A BROTHER’ 3:| MURDER !—Prey con T not, 
Though inclination be as sharp as will; 
My stronger guilt \| defeats my strong intent— 
Oh! wrétcusp state! Oh! bosom, black as DEATH f 
Oh! LIMEDt sow, that, struggling to he jive, ‘ 
Art more engaged ! 


‘Sams 


¢ 


Note.—Self- reproach has a tone similar to the 
preceding, but less in the extent of each property, 
except “force,” in which it exceeds remunse, and 
“pitch,” in which it is higher, 


hh 


Example. 
Oh! what a rogue and peasant slace am } £3 
_Ts it not MONs1ROUs that this player hore,‘ 
“But in a fiction, a DREAM Of passion, 
Could force his soul ag to his own couccit, 
That, from her worhmg, all hts vinage tenner, 
Tears mm his eyes, distraction in 's aspect, 

* A broken voice, and his whole Junction suiting 
With forme to his oa ’ And all for notheng / 
For Hc usa? ' 
What's Hecuba to him, a he to Hecuba, 
That he should weep for her? What would ho do, i 
Had he the motive and fhe cve for passion | sae 
That J have? He wonkt brows the striae | with tears,ay 
And cleave the general éar with HORRID SPLECH | "raya 
Make MAp the ctTa1y, and APPAL the FREE, i il 
Coxrot np the loxonant and awaze, indeed, Se 
The very foculites "of £1 es and Gars. Wort 


, dule 15. —Mirth is distinguished by “ loud, , 
: high,” and “ quick "utterance; and an approac 
{to the rapid, repeated “explosions ” of laughter, i 
a greater or less ‘degr ce, according to the nature of 
the passage which contains the emotion. To these 
properties are added “nspirdted quality;” and the 
“falling inflection,” as a predominating one. 


Example. 
A roou, A FOOL! EMeta rooif the forest, 
A MOTLEY FOOL ja miserublejworld; 
As I do live by feod, I mot a Foon; 
Who Jaid him down, and bashed him in the sun 
And veiled on lady Fortune , in good terme, 
In coop #er Thro, and yet a MOTEEY POOL |! 


Rule 16.— Gdiet, Y, and cheerfulness are n yarked by 
‘ t. Proneuyge the ed in the word Hoses 
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“moderate force,” “high pitch,” and “ lively move- 
ment”; moderate “radical stress”; and smooth, 
‘‘ pure quality ” of tone, with varied “ inflections.” 


Example. 

Celia. I prity thee, Rosalind, sweet my coz, be merry. 

Rosalind. Well, T will forgé? the condition of may estate, to 
rejdice in yours, From henceforth T will, coz, and devise 
sports; let me sée; what think you of falling in love ? 

Celia. I prythee, do, to make sport withal; but love no 
man in good earnest, 

Rosalind. What shall be our sport, then? 

Celia. Let us sit and mock the quod housewife, Fortune, 
from her wihéel, that her gifts may henceforth be bestowed 
equally, 

Rosalind. I would we could do so; for her benefits are 
mightily misplaced; and the bountiful | blind | woman | doth 
most mistake her gifts to women. 


Rule 17.—Tranquillity, serenity, and repose are 
indicated by ‘moderate force,” “middle pitch,” 
and “moderate movement”; softened “medial 
stress"; “smooth” and “pure quality” of tone; 
and moderate inflections. 


Example. 

How swect the moonlight sleeps upon this bank ! 
Here will we sit, and let the sounds of music 
Creep in our éars ! soft stillness, and the night, 
Become the touches of sweet harmony. 

Look how the floor of heaven 
Is thick inlaid with patines of bright gold ! 
There's not the smallest orb which thow behold'st, 
But | in his motion | like an angel | sings, 
Still quiring to the young-eyed cherubiin : 
Such harmony is in immortal séuls ! 

The careful study and practice of tones cannot 
be too strongly urged on the attention of young 
readers. Reading devoid of tone is cold, mono- 
tonous, and mechanical, and false, in point of fact. 
It defeats the main end of reading, which is to im- 
part thought in its natural union with feeling. 
Faulty tones not only mar the effect of expression, 
but offend the ear, by their violation of taste and 
propriety. Reading can possess no interest,speech 
no eloquence, without natural and vivid tones. 

The foregoing examples should be practised with 
close attention and persevering diligence, till every 
property of the voice exemplified in them is per- 
fectly at command. 


XI.—APPROPRIATE MODULATION. 


The word “modulation” is the term applied, in 
elocution, to those changes of “ force,” “ pitch,” and 
‘‘movement,” “ stress,” “quality,” and “ inflection ” 
which occur, in continuous and connected reading, 
in passing from the peculiar tone of one emotion 
to that of another. ‘“ Modulation,” therefore, is 
nothing else than giving to each tone, in the 
reading or speaking of a whole piece, its appro- 
priate character and expression. 

The first practical exercise which it would be 
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most advantageous to perform in this department 
of elocution is to turn back to the’ exercises on 
“versatility” of voice, and repeat them till they 
can be executed with perfect facility and precision. 
The next exercise should be a review, without the 
reading of the intervening rules, of all the examples 
given under the head of “tones.” Avery extensive 
and varied practice will thus be secured in “-modu- 
lation.” The student should, while performing this 
exercise, Watch narrowly, and observe exactly, every 
change of tone, in passing from one example to 
another. The third course of exercise in “ modula- 
tion” is to select some of the following pieccs, 
which are marked for that purpose, as the notation 
will indicate. A fourth course of practice may be 
taken on pieces marked by the student himself, 


PROMISCUOUS EXERCISES.—I. ANTIQUITY OF 
FREEDOM. 


[Marked for Rhetorical Pauses, in poetry.] 


Here | are old trees, tall oaks | and gnarléd pines, 
That stream ! with gray green mosses ; here | the ground 
Was never trenched by spade ; and flowers | spring up | 
Unsown, and die ungathered. It is sweet | 
To linger here, among the flitting birds, 
And leaping squirrels, wandering brooks, and winds | 
That shake the leaves, and scatter, as they pass, 
A fragrance | from the cedars, thickly set | 
With pale blue berries. In these peaceful shades,— 
Peaceful, unpruned, immeasurably old, — 
My thoughts ' go up the long | dim ! path of years, 
Back | to the earlicst days of liberty’. 

O Freevom ! thou art not, as poets | dreain, 
A fair young girl, with light | and delicate limbs, 
And wavy tresses | gushing from the cap | 
With which the Roman master ! crowned his slave || 
When he took off the gyves. A bearded man, 
Armed to the teeth, art thou; one mailed hand || 
Grasps the broad shield, and one i the sword ; thy brow 
Glorious in beauty | though it be, is scarred || 
With tokens of old wars; thy massive limbs !! 
Are strong with struggling. Power | at thee has launched 
His bolts, and | with his lightuings | smitten thee ; 
They could not quench the life thou hast from heaven. 
Merciless power | has dug thy dungeon ceep, 
And his swart armourers, by a thousand fircs, 
Have forged thy chain; yet, while he decms thee bound, 
The links are shivered, and the prison walls | 
Fall outward ; terribly thou springest forth, ¢ 
As springs the flame ! above a burning pile, 
And shoutest to the nations, who return 
Thy shoutings, while the pale oppressor | flies; 

Thy birthright | was not given | by human hands: 
Thou wert twin-born ! with nan. In pleasant fields, 
While yet our race was few, thou sat’st with him, 

To tend the quiet flock | and watch the stars, 
And teach the reed to utter simple airs, 

Thou | by his side, amid the tangled wood, 
Didst war upon the panther | and the wolf, 

His ouly foes; and thou! with him ! didst draw 
The earliest furrows ! on the mountain side, 

Soft | with the deluge. Tyranny himself, 

Thy enemy, although of reverand look, 

Hoary ! with wany years, and far obeyed, 
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Is later born | than thou; and | as he meets 
The grave dgfiance of thine elder eye, 
The usurper { trembles | in his fastuesses. 
Oh! not yet. | 
May'st thou unbrace thy corslet, nor Jay by | 
Thy sword ; nor yet, O Freedom ! close thy lids | 
In slumber ; for thine enemy {| never sleeps, 
And thou | must wateh | and combat || till the day 
Of the new earth | and heaven, But wouldst thou rest 
Awhile ; from tumult | and the frauds of men, 
These old ! and friendly solitudes | invite ~ 
Thy visit. They, while yet the forest trees | 
Were young |! upon the young unviolated earth, 
And yet the moss-stains | on the rock | were new, 
Beheld thy glorious childhood, and rejoiced.— Bryant. 


II, THE PURITANS. 
[ Marked for Injlections. ] 


The Puritans were men whose minds had derived a peculiar 
character from the daily contemplation of supérior beings and 
eternal interests. Not content with acknowledging, in general 
terms, an overriling Providence, they habitually ascribed every 
event to the will of the Great Being, for whose power nothing 
was too vast, for whose inspection nothing was too minute. 
To know Him, to serve Him, to enjoy Him, was with them the 
great énd of existence. Théy rejected with contempt the cere- 
monions homage which other sects substituted for the pire 
worship of the soul. Instead of catching occasional glimpses 
of the Deity through an obsetring veil, they aspired to paze 
full on the intolerable brightness. and to commune with Him 
face to face. Hence originated their contempt for terrestrial 
distinctions. The difference between the greatest and meanest 
of mankind seemed to vanish, when compared with the bound- 
less interval which separated the whéle race from Him on whont 
their Own eyes were constantly tixed. They recognised no title 
to superiority but His favour; and, confident of that favour, 
they despised all the accomplishments and all the dignities of 
the wold. If they were unacquainted with the works of 
philosophers and poets, they were déeply read in the oracles 
of God, = 1f their names were not found in the régisters of 
heralds, they felt assured that they were recorded in the Book 
of Life. If their steps were not accompanied by a splendid 
train of ménials, legions of ministering angels had charge over 
them. Their pilaces were houses not made with hands ; their 
diadems, crowns of glory which should never fade away ! 

On the rich and the eloquent, on nobles and priests, they 
looked down with contempt; for they esteemed themselves 
rich in a more précious treasure, and eloquent in @ more sub- 
lime language ; nobles by the right of an earlier creation, and 
priests by the imposition of a mightier hand. The very méanest 
of them was a being to whose fate a mysterious and terrible 
importance belonged,—on whose slightest action the spirits of 
hight and darkness looked with anxious interest ; who had heen 
destffed, before heaven and carth were created, to enjoy a 
elicity which should continue when heaven and earth should 
aave passed away. 

Events which shortsighted politicians ascribed to éarthly 
causes, had been ordained on his account. For his sake, 
émpires had risen, and flourished, and decayed, For jis 
sake, the Almighty had proclaimed his will by the pen of 
the evangelist and tho harp of the prophet. He had been 
rescued by nd common deliverer, from the grasp of nu common 
foe. He had been ransomed by the sweat of no vitlgar agony, 
by the blood of no éarthly sacrifice, It was for him that the 
sin had been darkened,“ that the rocks had been rent, that 


* When an emphatic series causes, thus, a succession of 
falling inflections, the second one in cach clause falls lower 
than the first. 
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the dead had arisen, that al] nature had shuddered at the 
sufferings of her expiring God, 

Thus the Puritan was made up of two different men, the one 
all self-abasement, penitence, gratitude, passion ; the other, 
proud, cali, infléxible, sagacious. He prostrated himself in 
the dust before his Maker ; but he set his foot on the néck of 
the king. In his devotional retirement, he prayed with con- 
Vulsions, and grdans, and téars. He was half-maddened by 
Glorious or térrible iltiwions. He heard the !yres of angels, or 
the témpting whispers of fiends. He caught a glean of the 
beatific vision, or woke scréaming from dreams of everlasting 
fire. Like Vane, he thought himself entrnated with the sceptre 
of the millénnial yéar, Like Fleetwood, he cried in the bitter- 
ness of his soul, that God had lud His face from him. But 
when te took his séat in the council, or girt on his sword for 
war, these tempestuous workings of the soul had left no per- 
ceptible trace behind them. People who saw nothing of the 
godly but their uncouth visages, and heard nothing froin them 
but their groans and their hymns, might Jaugh at them. But 
those had little réason to laugh who encountered them in the 
hall of debate, or in the field of lattle. 

The Puritans nought to civil and military affairs a coolness 
of judgment, and an muinutability of purpose, which some 
writers have thought inconsistent with their religious zéal, but 
which were in fact the necessary effects of it. The intensity of 
their feelings on one subject made them tranquil on every 
other. One overpowering sentiment had subjected to itself 
pity and hatred, ambition and fear, Death had Jost its térrors, 
and pleasure its charing, They had their snities aud their teary, 
their raptures and their soriows, but not for the things of this 
world, Enthusiasm had made hen stuics, had cleared their 
minds fromevery villgar passion and prejudice, and raised them 
above the influence of danger and of corruption, —AMacanlay, 


III. POPE AND DRYDEN. 


[This piece is marked in application of the rules 
of Inflection. | 


Pope professed to have learnt his poctry from Dryden, 
Whom, whenever an opportunity was presented, he praised 
through his whole life with unvaried liberality > and, perhaps, 
his character may receive some illustration, if he be compared 
with his master. 

Integrity of understanding, and niccty of discernment, were 
not allotted in a less proportion to Dryden than to Pope. The 
rectitude of Dryden’s mind was sufficiently shown by the dis- 
tiission of his poetical préjudices, and the rejection of un- 
natural thoughts and rugged numbers. But Dryden never 
desired to apply all the judgment that he had. He wrote, 
nnd professed to write, merely for the people; and when he 
pleased thers, he contented himself. He spent no time in 
struggles to rouse latent powers ; he never attempted to make 
that better which was already guod, ner often to mend what he 
inust have known to be faulty. He wrote, as he tells us, with 
very little consideration; when occasion or necessity callod 
upon him, he poured out what the present moment happened 
to supply, and when once it had passed the press, ejected it 
from his mind ; for when he had no pecuniary interest, he had 
no further solicitude. 

Pope was not content to satisfy; he desired to exctl, and 
therefore always endeavoured to do his bést; he did not court 
the candour, but dared the judgment of his reader, and, expect- 
ing no indulgence from others, he showed none to himself. He 
examined lines and woids with minute and puncetilious obser- 
vation, and retouched every part with indefatigable diligence, 
till he had left nothing to be forgiven. 

For this reason he kept his pieces very long in his hands, 
while he considered and réconsidered thei. The only poems 
which can be supposed to have been written with such regard tu 
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. the'times as might hasten their publication, were the two satires 
of Thirty-eight: of which Dodsley told me, that they were 
brought to him by the author, that they might be fairly cdpied. 
“Every line,” said he, ‘' was then written twice over ; I gave him 
a clean transcript, which he sent some time afterwards to ine 
for the préss, with every line written twice over a sécond time.” 

His declaration, that his care for his works ceased at their 
publication, was not strictly trie. His parental attention 
never abandoned them; what he found amiss in the first 
edition he silently corrected in those that fdllowed. He 
appears to have revised the Iliad, and freed it from some of 
its imperféctione; and the Zesay on Criticiem received many 
improvements, after its first appearance. It will seldom be 
found that he altered without adding clearness, élegance, or 
vigour. Pope had, perhaps, tho judgment of Dryden; but 
Dryden certainly wanted the diligence of Pope. 

In acquired knowledge, the superiority must be allowed to 
Dryden, whose education was more scholastic, and who, 
before he became an author, had been allowed more time for 
atudy, with better means of information. His mind has a 
larger range, and he collects his images and illustrations from 
a more extensive circumference of sclence. Dryden knew 
more of man in his general nature, and Pope in his local 
manners. The notions of Drfden were formed by compre- 
hensive speculation, and those of Pope by minute attention. 
There is more dignity in the knowledge of Dryden, and more 
cértainty in that of Pépe. 

Poetry was uot the svle praise of éither: for both excelled 
likeWise in prose; but Pope did not borrow his prose from his 
predeceasor. The style of Dryden is capricious and varied ; 
that of Pope is cautious and uniform Dryden obeys the 
motions of his own mind; Pope constrains his mind to his 
own rules of composition. Dryden is sometimes véhement and 
rapid ; Pope is always smooth, uniform, and gentle. Dryden’s 
page is a natural field, rising into inequalities, and diversified 
by the varied exuberance of abundant vegetation ; Pope's is a 
velvet lawn, shaven by the scythe aud levelled by the roller. 

Of génius, that power which constitutes a pdet ; that quality 
without Which Judgment is cdld, and knowledge is inért ; that 
energy which collécts, goinbines, aiaplifies, and animates ; the 
superiority must, with some hesitation, be allowed to Dryden. 
It ig not to be inferred, that of this poetical vigour Pope had 
only a little, because Dryden had more ; for every 6ther writer 
sittce Milton tust give place to Pope; and even of Dryden it 
must be said, that if he has brighter paragraphs, he has not 
better poems, Dryden’s pei formances were always hasty, either 
excited by some external occasion, or extorted by domestic 
necéasity ; he composed without consideration, and published 
without corréction. What his mind could supply at call, or 
gather in one excursion, was all that he sought, and all that 
he gave. The dilatory caution of Pope enabled him to condense 
hig kéntiments, to multiply his images, and to acctmulate all 
thkt attdy might produce, or chance might supply. If the 
flights of Dryden, therefore, are higher, Pope continues longer 
on thé ‘wing. If of Dryden's fire the blaze is brighter, of 
Pope's the heat is more régular and constant. Dryden often 
surpasses expectation, and Pope never falls below tt. Dryden 
te read with frequent astonishment, aud Pope with perpetual 
delight.—Johnson, 
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BOTANY.—XXIV. 
(Continued from p, 171.] 
‘ THALLOPHYTA —FUNGI—ALGE—CONCLUSION. 
If We group the Characex with the Bryophyta, we 
can with considerable accuracy define the 7hallo- 
phyte.as plants in which there is no structural dis- 
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tinction inte root, stem, and ledf. ' They have 
likewise no vessels, and but little differentiation of 
tissues of any kind. Whilst higher forms among 
them form cell-masses, and may even have a second- 
ary growth in thickness by means of a merismatic 
zone, others are made up of cell-Hlaments either 


? 


, ; } 





Fig. 08.—THe Common Brown Moun (Mucor Mucecdo). 
8, spore; m, mycelium; ¢, gonidiophore; sp, sporangium 


singly or interlaced in a felt-like manner, or even 
consist of single cells. Much of the life of many 
lower forms is passed in the condition of naked 
protoplasm or primordial cells, often ciliated and 
free-swimming; but in higher types this motile 
condition is often confined to the antherozoids. 
These antherozoids are in this sub-kingdom never 
spiral. ¢ 
There are numerous methods of reproduction, 
both vegetative and sexual, in the sub-kingdom. At 
the base of the series are types in which sex does 
not seem to have appeared, and at its summit are’ 
others which are apparently apogamous, having 
sometimes some sexual organs present, but dis- 
pensing altogether with any process of fertilisation. 
In most groups breod-cells are produced by a purely 
vegetative process. These are commonly green, 
ciliated primordial cells, known as gonidia, zoospores, 
or soogonidiqg:among Alge, and cells neither green, 
ciliate, or motile among Fungi, known as conidia 
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(Greek xovig, kdnia, dust) Fertilisation, where it 
ecours, congsts either (1) in the conjugation or 
union of two similar primordial cells (gametes), re- 
sulting in the formation of a sygospore ; or (2) in 
the fertilisa- . 
tion of a re- : 
latively large ; nes 
germ-cell or Smee aes 
vosphere by 
one or more 
small, ciliate 
or not ciliate, 
antherozoids 
or sperm-cells, 
resulting in 
the formation 
of an onspore ; 
or (3) in the 
fertilisation, 
by a motile or 
non - motile 
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or male ga- 
mete, or by 
an anther- 
idium itself 
(pollinodium ) 
of a carpogo- 
nium of one 
or more cells, 
which — gives 
rise by subse- 
quent growth 
to a complex 
sporvcarp or 
spore - fruit, 
surrounded 
by an enve- 
lope produced from adjacent cells, and containing 
numerous spores, known as carpospores. Though 
originating in a variety of ways as the direct or the 
indirect result of fertilisation, there is in almost all 
thallophytes a unicellular organ of reproduction 
which becomes detached from the parent plant: 
This is known as the spore, its various modes of 
origin being indicated by prefixes such as zygo- 
spore, 00-spore, carpo-spore, asco-spore. 

In default, of any satisfactory or generally received 
subdivision of the Thallophyta, we fall back upon 
the two classes Fungi and Alga, which are, as we 
have seen, distinguished mainly by the physiological 
character of the absence or presence of chlorophy]]. 
Though jt might be supposed that, as fungi, not 
containing chlorophyll, are incapable of building 
up their bodies from purely inorganic food, they 
were | probably preceded by green plants in the 





Fig. 99.—Comaion Musnroom (Agaricus campestris); a, Young fructification on mycelium, 
in section ; B, c, Later stages, also in section ; p, Mature form. 
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-histery of evolution, it has been suggested that this 
need not have been so, and that chlorophyll is in 
‘many respécts a comparatively late acquisition in 
the life of a cell, of a,plant, or perhaps of the plant 
world. We 

Sie cae shall, 


= 


how- 
ever, deal 
\ with the 
>, Fungi first, as 
reaching in 
other respects 
a somewhat 
higher grade 
of structure. 
Fungi from 
the absence 
of chlorophyll 
are either par- 
asites, living 
upon living 
plants or 
animals, or 
saproph y tes, 
living upon 
decaying or- 
ganic matter, 
or are some- 
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times both. 
They may 
consist of 
minute _ dis- 


tinct cells, of 
loosely united 
chains of 
cells, of long 
filaments or 
hyphe, or of 
a thallus, or 
more or less felted mass of such hyphex. The hyphr 
have apical growth and numerous nuclei, but in some 
of the lower forms (see Fig. 98) are not divided into 
cells by transverse septa. Those hyphss which spread 
through the material on which the fungus lives, 
answering in some respects to rhizoids, are known 
as myceliwm, mycelial threads, or span. They are 
sometimes collected together -in bundies, once 
thought to be a distinct genus and named Rhizo- 
morpha, or into tuber-like resting states, with 
thickened cell-walls, resisting desiccation or heat, 
known as sclerotia (Greek oxAnpés, skléros, hard). 
Besides hyphal growth some groups multiply either 
by a process of sprouting (pullulation) or by fission, 
the former exemplified by the yeast-fungus (Sac- 
charomyces) and the latter by the Schizumycetes, 
such as Bacillus, Bacterium, etc. In sprouting, a 
‘protuberance forms near the end of a,cell and 


234 THE 
becomes cut off by a narrowing at its base (ab- 
striction). 

Fungi may be provisionally grouped under five 
sub-classes, of which our elementary scope and 
limited space will only allow of our discussing a few 
leading types. They are the Carpomycetes, Oomy- 
cetes, Zygomycetes, Myxomycetes, and Protomycetes. 
The sub-class Carpomycetes includes three series, 
the Basidiomyoetes, Loidiomycetes,and Ascomycetes. 
The Basidiomycetes have no known method of 
sexual reproduction, but agree in the production of 
basidiospores by abstriction from the slender pro- 
cesses or sterig mata on aclub-shaped cell or basidium, 
terminating a hypha. They comprise three orders, 
the gelatinous Z7remellini, the Gasteromycetes and 
the Hymenomycetes. The Gasteromycetes include the 
puff-balls (Lycoperdon, etc.) and stink-horns (Phal- 
lus), which are angiocarpous, ripening their spores, 
that is, within a spherical “ fructification,” which 
afterwards bursts its outer layers or peridium. 

The Hymenomycetes* are gymnocarpous, the 
basidia on which the spores form being produced 
over an exposed surface or hymenium. The usual 
form in this order is the cap or umbrella-like shape 
familiar to us in the common mushroom. (Fig. 99.) 
There is a mycelium or “spawn” of thread-like 
hyphee penetrating the ground, dead wood, or other 
substratum, and on it appear the “ fructifications” 
or gonidiophores as rounded bud-like masses of 
parallel hyphz with apical growth. (Fig. 99 A.) 
Each of these usually develops into a stalk or stipes 
and the cap-like pileus. (Fig. 99, B.) An outer 
layer of hyphe (velum wniversale) burst in growth 
(Fig. 99, B) may form a cup-like volva round the 
base of the stipes and flocculent scales on the 
pileus, whilst another similar membrane (Fig. 99, c) 
below the pileus (velum partiale) may remain as a 
torn ring (annulus) round the stipes. (Fig. 99, D.) 
The under-surface of the pileus consists of radiat- 
ing “ gills” or lamella in the sub-order Agaricini, 
to which the mushroom (Agaricus campestris) 
belongs; of tubes in the tougher sub-order Poly- 
porei; and of spines in the Hydnacei. The 
entire surface of these various structures is 
covered by the hymenium, a layer of club-shaped 
cells, some sterile (paraphyses), others (basidia) 
producing four slender points or branches (steriq- 
mata), at the free ends of which the gonidia or 
basidiospores are formed, as already said, by abstric- 
tion. They are generally white, pink, or purple, 
and as they fall, colour the gills. 

The cidiomycetes or Uredine are parasitic on 
the stems or leaves of flowering-plants, some- 


* It will be seen that the sub-classes, series, and many 
orders of Fungi end in the suffix mycetes (Greek vans, -nT0s, 
mukés, -étée, a mushroom), 


NEW POPULAR EDUCATOR. 


times not only exhibiting a marked alternation 
of generations—different stages of@which have 
been thought entirely distinct plants—but being 
also heteracious (Greek érepos, hétérds, another ; 
olxos, Jikds, a house), 7.¢., passing the various stages 
of their development on distinct host-plants. For 
example, Puccinia graminis, wheat-mildew, has 
black, two-celled resting teléutospores (Greek 
TeAevry), téléutdé, the end), which germinate in 
spring, producing short branched hyphe (pro- 
mycelia). The terminal cells of the branches of a 
promycelium become small round spores (sporidia). 
These will only germinate on the leaf of a barberry 
(Berberis), producing a mycelium which pierces 
the epidermis of the leaf and forms a dense felt 
between the mesophyll cells. Yellow swellings 
appear first on the upper and then on the lower 
surface of the leaf, and rounded bodies burst 
through the palisade and lower mesophyll tissues. 
Those on the upper surface are spermogonia, con- 
taining hyphex, the ends of which separate as ap- 
parently functionless spermatia. On the lower 
surface are the “cluster-cups” or @cidia, once 
known as .2icidium Berberidis. They are filled 
with hyphex or basidia, each producing a chain of 
orange e@cidiospores. These ecidiospores only 
germinate on the green stem or leaf of a grass— 
wheat, for instance—-producing a mycelium which 
enters by a stomate. Six or ten days later this 
mycelium gives off branches (dasidia) which burst 
through the epidermis of the grass in lines bearing 
oval orange uredo-spores, once known as Uredo 
segetum. These uredo-spores germinate also on 
grasses, producing a mycelium entering stomata and 
producing fresh uredo-spores. Towards the end of 
summer the black two-celled teleutospores appear on 
basidia, at first among the uredo-spores, so forming 
the black lines often seen along a ripe piece of straw. 
They rest during the winter. The ecidium may be 
the result of an act of fertilisation as yet unobserved. 

The Ascomycetes are a large group of varied and 
complex structure agreeing in producing spores 
(ascospores), generally eight, by repeated biparti- 
tion of the nucleus of a club-shaped cell or ascus. 
One branch of their mycelium, the archicarp or 
ascogonium, is sometimes fertilised by conjugation 
with another, the antheridium or pollinodium. The 
archicarp then becomes surrounded by sterile 
hyphe and gives rise to tubes (ascogenous tubes) 
bearing the asci ; but these are sometimes produced 
apogamously, 7 ¢., without fertilisation. The asci are 
either in open cup-like fructifications (apothecia) ; in 
perithecia (pyrenocarps), with only a narrow opening 
above;or in cleistocarpe, altogether closed in. Many 
forms multiply even more rapidly vegetatively by 
means of gonidia, erect hyphe ending ina radiating 
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mass of sterigmata bearing chains of spores. The 
chief orders*of Ascomycetes are the Discumycetes, 
Pyrenomycetes, Erysiphee, and Tuberacee. The 
Discomycetes have apothecia,as in the scarlet, basin- 
shaped “Fairies’ bath” (Peziza ceccinea) found 
on dead twigs in January. The edible morel 
(Morchella esculenta) belongs to this group. 

The Pyrenomycetes have pyrenocarps or perithecia. 
Some of them are parasitic upon living insects. The 
ergot of rye and other grasses (Claviceps purpurea) 
may be taken asatype. The spores germinatein the 
flowers of grasses, covering, penetrating, and filling 
the ovary with felted mycelium and _ bearing 
numerous gonidia on basidia imbedded in slime. 
This is the Sphacelia stage, once thought a distinct 
fungus. Then the mycelium forms a horn-shaped 
dark violet sclerotium, the “ergot,” nearly an inch 
long. This rests and subsequently germinates, 
producing little mushroom-like fructifications or 
stromata. In the outer surface of the globular head 
of each stroma are sunk numerous pyrenocarps con- 
taining the asci. 

The rysiphea include several of the moulds, 
such as Hurotium Aspergillus-glaucus, the mould 
on fruit or in the disease of the ear “ otiomycosis,” 
Erysiphe Tuckeri, formerly called Oidium, on the 
grape, and Penicillium glaucum, on cheese, etc. 

The 7uberacee, or truffles, have large underground 
tuber-like fructifications (cleistocarps) with asci in a 
hymenium which lines parts of theirinterior. Their 
mycelia appear to live upon the dead root-tissue of 
trees. Tuber estivum is the chief species eaten. 

One of the most interesting botanical discoveries 
of modern times is that of the true nature of 
lichens, associated with the name of Schwendener. 
These dry, grey, or orange, dead-looking, slow- 
growing, but long-lived, plants, which cover alpine 
and polar rocks, or drape the corky stems of trees, 
used to be ranked as a separate class of Thallophyta 
with Alge and Fungi. They are now shown to 
consist of some one of the lower Algz, such as 
Protococcus or Nostoc, forming a layer of green cells 
(the gonidial layer), enclosed by the hyphez of an 
ascofycetous fungus, belonging either to the Jisco- 
mycetes or to the Pyrenomycetes, or, in two cases, 
of a basidiomycete. The spores of the lichen- 
fungus are produced in apothecia or pyrenocarps, 
and on germinating produce hyphsx which enclose 
gonidial cells or soredia, the two growing into a 
new thallus. The apothecia and pyrenocarps seem 
to be fructifications resulting from a sexual act. A 
branch hypha (yrocarp) has its basal portion 
twisted like a corkscrew (the archicarp or asco- 
gonium) whilst ita upper portion is a row of cells 
(trichogyne) reaching to the surface of the thallus. 
In special cavities in the thallus (spermogonia) 


numerous male gametes or spermatia are produced 
by abstriction from sterigmata, These spermatia 
are conveyed by water to the trichogyne, with which 
they conjugate, and, as a result, asci grow out from 
the ascogonium. 

Some botanists class as simple ascomycetes the 
yeast fungi, Saccharomyces, These are unicellular 
fungi multiplying in saccharine solutions by a 
process of sprouting, and in their growth rapidly 
decomposing sugar into alcohol and carbon-dioxide, 
thus producing the disengagement of gas known as 
fermentation. When partially dried, yeast-cells in- 
stead of sprouting form two or four spores (endo- 
spures or ascospores) from their protoplasmic 
contents. 

As being closely related in structure to certain algre 
the Oomycetes and Zygomycetes arc sometimes classed 
under the name Phycomycetes. Among the former 
group are the parasitic Saproleqnia ferazx, the 
salmon-disease, and Phytophthora infestans, the 
potato-disease, besides saprophytic forms. The 
copiously branched mycelium of these moulds is 
generally destitute of transverse cell-walls. The 
end of a branch becomes rounded into an cogoniune 
and a lateral branch below it forms a club-shaped 
antheridium which puts out fertilisation-tubes. 
Saprolegnia, however, 1s apogamous, the protoplasm 
not passing through the fertilisation-tube. One or 
more oospheres are formed in each oogonium. 
Asexual propagation by ciliated zoospores or by 
non-motile gonidia also occurs throughout this 
group. 

Of the 4jgomycetes, the common mould Mucor 
(Fig. 98) is a type. This plant multiplies rapidly 
asexually, erect hyphe, or gonidiophores, rising from 
the mycelium to the surface of the substratum of 
bread, jam, fruit, or what not, and bearing a globular 
“sporangium ” containing numerous gonidia, which 
bursts. Conjugation also occurs by the contact of 
two similar hyphal branches and the emission of their 
protoplasm owing to the solution of their cell-walls 
at the point of contact. This protoplasm forms a 
thick-walled resting zygospure between the con- 
jugating cells. Here there is practically no dis- 
tinction between the sexes. 

The Mfyxomycetes or slime-fungi are a most remark- 
able group, often referred to the animal kingdom and 
exhibiting but little cellular structure. Though one 
of them, Plasmodiophora, is believed to be parasitic 
upon the cabbage, producing the disease called 
“club,” most of them are saprophytic. They con- 
sist of naked masses of protoplasm (plasmodia), 
sometimes, as in the yellow thalium or “ flowers 
of tan,” of considerable size, which by a streaming 
movement crawl over damp surfaces. “ Sporangia” 
originate on the plasmodium within which spores 
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Iwith a cellulose wall are formed, accompanied 
,sometimes by a network (capillitium) of elater-like 
‘threads. The contents of the spores break up into 
ciliated zoospores ar into shapeless myxamabe 
which by cohering form a new plasmodium, This 
‘seems; not to be a Bexual.act. 
Under the name Protomycetes (first fungi) have 
been classed the Saccharomycetes or yeast-fungi, 
already alluded to, and the Schizomyoetes. The 
latter are extremely minute organisms, present 
everywhere where not artificially excluded, and 
multiplying with extreme fapiditv,, espe¢fally in 
organic fluids. This multiplicatian takes place 
mainly by division: (Greek qyxi{w, sehizd, I divide), 
whence they are sometimes called alsq “ septic 
organigms,” and in growing and multiplying they 
prodnce those rapid fermentative decomposi- 
tions into gas known as putrefaction. They are 
either spherical (Migrococcus), cylindric (Bae- 
ferium), rod-like (Bacillus), or, spirally bent 
(Spirillum), and are sometimes furnished with 
cilia. These forms seem, at least in seme cases, to 
be merely stages in the life of one species. Under 
certain conditions they form colonies of round cells 
imbedded in mucilage (Zoogla@a) or they may give 
rise to “endospores,” They are mostly killed by 
prolonged boiling, whence it is possible to preserve 
meat, fryit, pte., in hermetically sealed cases; but 
their germg frem the surrounding air multiply in 
exposed organic matter so tapidly as to have given 
rise to the belief in their ‘‘spontaneous generation.” 
Some of them are normally present in the secretions 
of the body, assisting, for instance, in digestion ; 
Others are the cause of various diseases such as 
splenic fever, ringworm, and phthisis. Antiseptic 
medicine consists in the endeavour to pnrest their 
multiplication, whilst the rationale of such pro- 
cesses of inoculation as vaccination is that in 
certain media -these fungi develop in a less viru- 
lent form, inoculation with whieh ‘renders the 
body of an animal less suitable to nourish the 
virulent form. 
The Alge, or thallophytes containing chlorophyll, 
-do not exhibit quite so great a variety of structure 
as the fungi. They may be provisionally grouped 
-ander five sub-classes, conveniently distinguished, 
among other characters, by colour, 'viz., the Flor:dee, 
or Rhodophycee, or red seaweeds, containing a red 
colouring-matter (rhodosperm in or phycoerythrin) ; 
the Phaeophycee or Melanophycea, or olive-brown 
seaweeds, containing the krown phyeophwin; the 
Chlorophycea, ot green alga; the Piatemacee, or 
brittleworts, containing the yellowish diatomin ; 
and the CGyanophyoee, or blue-green alge, contain- 
ing the blue phycocyan. These various colouring- 
- Matters are in addition to chlorophyll, from which 
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‘they all di ffer in. being soluble in water, so that they 
can be removed by,simple boiling. 
The Floridea, or ted seaweeds, include.an immense 
variety of species, mostly marine. Some of them, 
such as the Corallines (Corallina) and the Nulli- 
spores (Melobesia) are so encrusted with carbonate 
of lime as toresemble corals. Asexual reproduction 
in this group is effected by non-motile gonidia 
formed four togethes in one mother-cell, and hence 
iknown as tetragenidia, or, less correctly, tetrasporer. 
‘The general character of the sexual process is 
similar to that which we have briefly alluded to in 
speaking of the lichens. Non-motile syermatia are 
formed in simple sperniogonia or antheridia, and 
are carried by the water, There is a multicellular 
procarp with a long trickogyne with which the 
spermatia conjugate ; after which the carpogonium, 
cystocarp, or basal portion of the procarp, shoots out 
into carpospores, and at the same time often becomes 
invested by barren cells forming the so-called “ peri- 
carp” of the sporocarp or fructification. Chendrus 
erispus, carrageen, or Irish moss, and several edible 
species known as “ dulse” belong to this sub-class. 
The Phaophycee, or brown seaweeds, are all 
‘marine. Two orders in this sub-class are the 
Laminariee, or tangles, and the Fucacer, or 
wracks. The Laminariee attain a greater length 
‘than the members of any other group in the 
vegetable kingdom, Macrooystis (see Vol. II., p. 377, 
Fig. 12) reaching 650 feet. They are differentiated 
into root, stem, and leaf-like portions, the stem 
having a hypodermal meristem by which it may 
reach a diameter of six or eight inches, The sexual 
process in this group has not been obgeryed. Some 
forms are eaten, and the leathery stems are used as 
-Tazor-strops or as imitation buck-horn. 
The Fucocee include the Sargasso-weed (Sar- 
gassum bacciferum) and the bladder-wrack (/ucus 
vesioulosus), the commonest kelp-weed of our coasts 


. (see Vol. I1., p. 877), both of which are furnished 


with ajr-bladders acting as floats. Pucus branches 
dichotomously or sympodially in one plane. The 
sexual organs are produced monceciously or 
diceciously in numerous cavities (conceptaclest, near 
the apices of certain branches, together with many 
multicellalar hair-like paraphyscs. The oogonia are 
single round cells on unicellolar stalks, and the con- 
tents of each divides in Fueus into eight oospheres 
which are set, free, before being fertilised, by the 
bursting of the oogonium. The antheridia are oval 
cells forgped iaterally on branched hairs, their 
protoplasm breaking up into numerous antherozoids, 
.The antherozoids are ovate, pointed at one end, 
with two cilia at the side of the beak anda red 
,spot in their interior; and they adhere round the 
(QOspheres, making them rotate. The fertilised 


” oospore, having escaped from the mouth of the 
conceptaclé, frows by division‘into a new plant. 

The Chlordplycee, or green alge, are, many of 
them, fresh-water forms, whilst some of them live 
as “aulophytes,” or “ guests,” or as true parasites 
within the leaves of angiosperms. Some are 
unicellular, others filamentous, and others are cell- 
surfaces; but none of them reach the complexity 
of tissue attained by the Phrophycee and Florides., 
Interesting groups belonging to this sub-class are 
the Conjugate, including Spirogyra and the 
desmids ; the Confervacee, Protococoacea, Volro- 
cine@, and Siphonee. Spirogyra consists of multi- 
cellular filaments with nuclei, vacuolated proto- 
plasm, and spiral chlorophyll-bands. In conjugation 
cells in different filaments put out processes which 
meet and, their walls becoming perforated, the 
protoplasm of one cell (male) passes over into 
the other (female), and unites with its protoplusm 
to form a resting zygospore (sce Vol. I1., pp. 376, 
380, Figs. 11, 18). In the allied Mesocarpus, the 
zygospore is formed between the filaments, as in 
Mucor, The Desmidee are closely related to such 
forms as Spirogyra, but are unicellular. 

The Confervacee are mostly fresh-water and 
filamentous, though Ulva, which is eaten under the 
name of “ green laver,” is marine and consists of a 
layer of cells. In many cases the thallus has the 
power of breaking up into separate cells which re- 
commence growth independently. Zoospores occur 
in most forms, but the sexual processes are 
extremely varied, the gametes being sometimes 
similar, whilst in other cases there is a large 
oosphere and motile antherozoids. 

The Protococcacee are fresh-water unicellular 
forms, often living on damp earth, or as aulophytes 
within the tissues of other plants (entophytic), 
sometimes lichens. Though each cell is capable of 
independent life, they sometimes, as in Hydro- 
dictyon, the water-net, unite into colonies (canobia), 
They produce ciliated zoospores, and multiply 
rapidly by bipartition, whilst, as in most other 
Chlorophycems, some cells at certain seasons change 
their *chlorophyil to a red substance (chlororufin) 
and pass into a resting condition. The green coat- 
ing on the bark of trees in damp spots consists of 
forms belonging to this group, such as Plewrococeus. 

The Volvocinee, or “ globe-animalcules,” favourite 
microscopic objects, commonly form comparatively 
large colonies (ca@nubia), of a rounded form, made 
up of rounded daughter-cells which each have two 
cilia protruding thro g) the cell-walls of the colony 
and imparting a- rapid modvethent to the whole 
colony. Conjugation takes place by the union of 
two free-swimming ciliated zoogametes. 


The Stphoned are a large; mostly marie, group, 
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remarkable as reaching a large size and considerable 
differentiation of form without septa in their 
vegetative structures, so that they must Le termed 
either unicellular or non-cellular. Numerous 
nuclei occur in them. Caulerpa, for instance, 
reaches, in the Mediterranean, a length of several 
yards, with rhizoid, stem and leaf-like parts, but no 
septa. Cellulose threads do, however, in places 
stretch across the tubular cavity so as to strengthen 
it. In other forms a much-branched tube is 
woven together into a sort of tissue. Vaucheria, 
which grows on damp soil or in fresh or brackish 
water, exhibits a simple form of sexuality. Two 
lateral processes occur on its long tubes and are 
cut off by septa; one becomes a rounded oogonium 
containing one oosphere; the other, a hooked 
antheridium producing numerous ciliated anthero- 
zoids. Both organs burst, and the oospore, when 
fertilised, becomes a red-brown resting-spore. 

The Dratomace@ are unicellular, and much 
resemble the desmids, from which they differ in 
their highly silicified cell-walls and in the presence 
of the brown colouring-matter diatomin. They 
occur both in fresh and in salt water, increasing 
rapidly by bipartition. Each cell is enclosed in 
two silicified valves one fitting over the other like 
the Jid of a pill-box. In division the valves separate, 
each forming a new and slightly smaller one on the 
inner side. At intervals large cells known as 
aunospores are produced and the process re- 
commences, the daughter-cells commonly remaining 
slightly linked together in chains. The siliceous 
coverings, being marked with minute geometrical 
ornamentation and being practically indestructible 
and readily rendered transparent, are favourite 
microscopic objects. 

Among the alge which firm the so-called 
gonidia of the lichens the majority seem to belong 
to the lowly Cyanophycee, the blue-green series. 
No sexual process is known in this group. Some of 
them, as Glevcapsa, occur in gelatinous groups 
owing to the daughter-cells of repeated divisions 
remaining enclosed in the mucilaginous walls of the 
mother-cells ; others, in cell-cows, also sometimes, 
as in Nostoc, imbedded in jelly. 

Though the limits of our space and the elementary 
scope of our work have necessarily made our 
reference to the lower and less familiar groups of 
plants very brief, we have now passed in review al} 
the leading types of the vegetable kingdom. Apart 
from the‘interest arising from their varied uses to 
man, our rapid survey will have sufficed to show us 
that plants present an almost infinite variety of 
structure combined with a fundamental: unity of 
function that oan hardly fail to arouse feeliigs of 
reverential admiration in the thoughtful, mind. . - 
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GERMAN.—XXXIV. 
[Continued from p. 179,] 
DEMONSTRATIVE PRONOUNS. 

THE peculiar office of a demonstrative pronoun 
is to point out the relative position of the object 
to which it refers. Of these there are three, 

namely— 
Dicjer, this (pointing to something near at hand). 
nener, that (indicating something remote). 
Der, this or that (referring to things in either 
position). 
Diefer and jener are declined after the Old Form of 
adjectives, thus :-— 


Plural. 


FOR ALL GENDERS. 
Diefe, these. 


Singular. 
MASC., FEM, 
Nom. Diefer  trefe 


NEOT. 
riefeé (vies), this. 


Gen. Diefeds viefer riefeé, of this. Diefer, of these. 
Dat. SDiefem riefer riefem, to this. Diefen, to these. 
Acc. Diefen diefe riefed (vied), this. Dieje, these. 


er, when used in connection with a noun, is 
inflected like the definite article. 

When used absolutely (that is, to represent a 
substantive), it is inflected thus :— 


Singular, Plural. 
MASC, FEM. NEUT. FOR ALL GENDERS, 
Nom. Der rie bag, Die. 
Gen. Deffen (ves) reren (ter) refjen (rep). Deren. 
Dat. Dem rer bem. Denen. 
Acc. Den tie bag, Die. 


OBSERVATIONS ON THE DEMONSTRATIVES. 


The neuters riefeé (contracted form rieé), jenes’ 
and taé are, like e¢ employed with verbs, without 
distinction of gender or number. Thus, Dics ift 
cin Mann, this is a man; dies find Menfcen, these are 
men ; jeneé ift eine Grau, that is a woman; etc. 

Diefer, when denoting immediate proximity, 
signifies this, as:—3n biefer Welt ift alles verginglich, 
in this world all is transitory. More generally, 
however, it answers in use to that. Sener always 
denotes greater remoteness than tiefer, and signifies 
that, yon, yonder, as:—Zener Stern ift faum fichtbar, 
that (er yonder) star is hardly visible. 

Sener and biefer, when employed to express contrast 
or comparison, often find their equivalents in the 
English expressions the former—the latter; that, 
that one—this, this one. 

The demonstrative ter, rie, tat is distinguishable 
from the article with which it is identical in form, 
by being uttered with greater emphasis, as in the 
following example :—Der Mann bat e& gefagt, nicht jencr, 
this man has said it, not that one. 

The form te§ is chiefly found in compounds, as :— 
Defipegen, on this account. 
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Sometimes ter is, for the sake of greater clearness, 
employed in place of a possessive, as :—*Sr multe feinen 
Vetter und veffen Sen, he painted his cousin and his 
son (lit., and the sen of this one—t.e., the cousin's 
son). 

The pronouns, both demonstrative and determina- 
tive, are frequently made more intensive by the 
particle eben, even, very; eben viefe Blume, this very 
flower ; eben Baé Rind, that same child; eten terfelbe’ 
the very same. 


DETERMINATIVE PRONOUNS. 


The pronouns of this class are commonly set 
down among the demonstratives. Their distinctive 
feature, however, is that of being used where an 
antecedent is to be limited by a relative clause 
succeeding, and so rendered more or less prominent 
or emphatic; thus, Der, welcher Hug bandelt, vertient Lob’ 
he (that man) who acts wisely, deserves praise. 
From this use they derive the name determinative. 
They are— 


Der, that, that one, /ie. 

Derjeniye, that, that person (strongly determinative). 
Derfeloe, the same (denoting identity). 

Selbiger, the same (seldom used). 

older, such (marking similarity of kind or nature). 


Mer, when used in connection with a noun, is 
declined like the demonstrative ter—that is, like 
the definite article. When used absolutely, it 
differs from the demonstrative ter only in the 
genitive plural; taking berer instead of deren. 

Derjenige and rerfelbe are compounded of ter and 
the parts jenige and felbe respectively. In declining, 
both parts of each must be inflected—ter like the 
article, and jenige and felbe after the New Form of 


adjectives, ‘Thus :— 
Singular. Plural, 
MASC. FEM. NEUT, FOR ALL GENDERS, 
Nom. Derjenige —_viejemge  radsjenige. Diejenigen. 
Gen, WVesjenigen  kerjenigen vedfenigen. Detjenigen. 
Dat. Demjenigen eerjenigen tenijenigen.  Denjenigen. 
Acc, Denjenigen iejenige  tasjenige. Diejenigen. 


Selbiger, felbige, felbige’, and folcher, folche, folds are 
declined after the Old Form of adjectives; the 
latter, however, when the indefinite article (ein, 
eine, ein) precedes, takes the Afizved Form. 

When cin comes after folder, the latter is not 
inflected at all, as :—Gold ein Mann, such a man. 

Nearly synonymous with foléer are the words 
bedgleichen, tergleichen, feinedgleidjen, ihresgleiden, all which 
are indeclinable; as:—3 babe feinen Umgang mit 
rergleichen Seuten, I have no intercourse with such 
people, 

RELATIVE PRONOUNS. 
The proper office of a relative pronoun is to 
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» represent an antecedent word or phrase; but, while 
so doing, it Serves also to connect the different 
clauses of a sentence. ‘The relatives in German are 
these :— 


Melder, who or which. Wer, who, he who, she who, 
Der, that, who, which. Gv, which, [or that. 


The last word is nearly obsolete. It is indeclin- 
able, being an adverb used as a relative. 


Welder, who or which, is declined as it is when used 
interrogatively. 

Der, that, is declined like the demonstrative used 
absolutely. 

Wer, who, he who, she who, or that, is declined 
thus :— 


Singular. 
MASC, AND FEM. NEUT., 
Nom. Ber wag, 
Gen. Beffen (or wep) rep. 
Dat. Wem — 
Acc, Wen mas, 


Wer has no plural, but, like e&, is sometimes used 
before plural verbs, as -— Wer find treje Leute? who are 
these people? The dative singular neuter is want- 
ing, but is supplied by an adverbial compound, 
as :—Boju (wo + ju), whereto, or to which; wom, 
where-with, with what ; worn, whereof, of what ; etc. 


OBSERVATIONS ON THE RELATIVES. 


Of the pronouns declined above, welder, welche, 
weldes is the only one that can be used in con- 
junction with a noun, after the manner of an 
adjective: thus, welder Mann, which man (not wer 
Mann); and, except when so joined with a noun, 
the genitive (both singular and plural) of welder is 
never used, but, in place of it, the corresponding 
parts of ter—that is, teffen, teven, teffen for the singular, 
and reren for the plural ; as:—Der Dann, teffen (not 
tweldjes) Freund ich bin, the man whose friend I am; 
tie Baume, teren (not welder) Blithen abgefallen finr, the 
trees whose blossoms have fallen off. 

Der, tie, ta8, as a relative, like the English word 
that, is used as a sort of substitute for the regular 
relative. Thus its genitive is employed in place of 
that of welder, because the genitive of the latter 
Ciweldyet, welder, weldyes) being the same in form as the 
nominative masculine and neuter, might occasion 
mistake, So after the pronouns of the first and 
second person (and of the third, when used for the 
second) welder is never employed, but ter. Thus :— 


Sch, ver ich ibn fab. I, who saw him. 

Du, der bu uné fegneft. Thou, who blessest us. 

Wir, vie wir hier verfammelt We, who are here assembled. 
find, 
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She, tie ibe ener Baterfand Ye, who love your country. 
lrebt. 
Se tre Sic mir berftimmten. You, who agreed with me. 


In each case here, the personal pronoun is repeated 
after the relative. In translating, of course, the 
pronoun repeated is to be omitted ; or, the order of 
the words being reversed (i ter, instead of ter ic), 
the rendering may be J, who saw, etc. It must be 
added that when the pronoun is not repeated, the 
verb will be in the third person and in agreement 
with the relative, as:—Du warft e8, der 6 mic fagte, 
thou wast the one that told me so. 

Wer, was is an indefinite relative, employed 
wherever any uncertainty exists about the ante- 
cedent, Thus, Rinnen Ste mir fagen, wer ticies gethan 
hat? can you tell me who has done this? 3% 
weip nicht, was er fagte, I do not know what he said. 

Often, wer, was has at once the force of both a 
relative and an antecedent, as :—Wer auf tem Weyge 
rer Tugend wantelt, ft gludid, he that walks in the 
path of virtue is happy ; Was gerecht sft, vertient Lob, 
what or that which is right, deserves praise. 

Wer always begins a clause or sentence, and 
never comes after the word which it represents ; 
mwaé may or may not begin a clause, and may or 
may not come after its proper antecedent. Thus, 
Wer mht horen will, ver mug juhlen, he who will not hear 
must feel; 3ch fage, was th weg, I say what I know; 
WUlles, was id) gefehen bake, all that I have seen; Was 
gerecht ift, vertient Lob, what is right, deserves praise. 

The form wef occurs in the compounds wepwegen, 
weéhalb (on which er what account). 

Welcher, -c, -¢8 is offen employed as an indefinite 
adjective pronoun, 


INTERROGATIVE PRONOUNS. 


The interrogative pronouns (that is, those used 
in asking questions) are the following :— 


Wer? was? who? what? 
Welcher ? who? which? 
Wns fur ein? what sort of a? 


They are the same in form as the relatives—or, 
rather, the relatives themselves employed in a 
different way. Wer, was, and weldper, welche, welches, are 
declined just as when they are relatives, except 
that the pronoun meldjer, -e, -¢8, when interrogative, 
never adopts the genitive of ter. 

Wer and was (who? what?) can never be joined 
with a noun. They are used when the question is 
put in a manner general and indefinite. Welcher, 
weldye, weldjeé, on the other hand, have a more 
definite reference, and may be employed adjec- 
tively. Thus, Welsher Mann? which man? etc. 

Was fir ein (literally, what for a?) is a form used 
in inquiring as to the kind, quality, or species of a 
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thing, as :—Was fir ein Mann, what sort of a man? 
waé fiir eine Frau? what sort of a woman? woaé fir 
ein Rind ? what kind of a child? 

The only part of waé fir ein capable of inflection 
is ein, which, when the thing referred to in the 
question is expressed, takes the form of the indefinite 
article; when it is left wnderstood, ein is inflecte | 
like an adjective of the Old Form. The plural, in 
both cases, omits the article, and stands simply 
thus—Waé fir. 

OBSERVATIONS ON THE INTERROGATIVES. 

Observe further, that ein, in waé fir ein, is some- 
times omitted in the singular, especially before 
words denoting materials; as :—Baé fiir 3eug? what 
sort of stuff? waé fir Wein? what kind of wine? 

That was fiir ein, and also weld) (that is, welder, 
without the terminations of declension), are 
occasionally employed in expressions of surprise 
or wonder, as :—QBaé fiir ein Mann! or Welch ein 
Mann! what a man! 

That waé is sometimes used for warum. 
Was fehligft bu mid? why strikest thou me? 


Thus, 


INDEFINITE PRONOUNS. 

Pronouns employed to represent persons and 
things in a general way, without reference to par- 
ticular individuals, are called indefinite pronouns. 
Such are these— 

Man, one, a certain one. JNiemand, no one, nobody. 
Semant, someone, some- Setermann, everyone, every- 
body. body. 

The following, which also belong to the list of 
indefinites, have already been treated of under the 
head of indefinite numerals, viz. :— 
twas, something. Segltcher, each, everyone. 
Mite, nothing. Ginige, somewhat, some. 
Kener, NO one, none. Gtliche, some, many. 

Giner, one, someone. Uler, everyone, all. 
Serer, each, everyone. Mander, many a, many, 
Sedwerer, each, everyone. several. 
Setermann is declined thus :— 
Nom. Setermann, everybody. 


Gen. Serermanné, of everybody. 
Dat. 3erermann, to everybody. 
Acc.  Sebdermann, everybody. 


The German man (like the French om) is used to 
indicate persons in the most general manner ; thus, 
Man fagt, one savs—that is, they say, people say, it is 
said, etc. It is indeclinable, and is found only in 
the nominative. When, therefore, any other case 
would be called for, the corresponding oblique case 
of ein is employed ; thus, Gr nifl einen nié biren, he 
will never listen to one (i.e., to anyone). 

» SZemand and Micmand are declined alike, thus:— . 
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Singular. : 
Nom. Semant, somebody. e 
Gen. Semanté or Jemanres, of somebody. 
Dat. Semand or Semantem, to somebody. 
Acc. Semant or Semansen, somebody. 


Note that the second form of the dative (Semanvem, 
Miemandem) is seldom employed except when the 
other form would leave the meaning ambiguous. 
Thus, Gé ift Niemanrem niglieh, it is useful to nobody ; 
where, were Jiemand used, the sense might be, Vebody 
is useful. This remark applies also to the accusative, 
as, Gie liebt Miemanven, she loves nobody; in which 
instance, were the other form (Jtiemanb) substituted, 
it might mean, Nobody loves her. 


REFLECTIVE 4ND RECIPROCAL PRONOUNS. 


When the subject and the object of a verb are 
identical, the latter being a personal pronoun, the 
pronoun is said to be reflective, because the action 
is thereby represented as reverting upon the actor; 
thus, Gr rithmt fi), he praises himself. 

When, however, in such case, the design is to 
represent the individuals constituting a plural 
subject as acting one upon another, the pronoun 
is said to be reciprocal; thus, Ste befdyunpfen fic, they 
disgrace une another. 

But as, for example, fie befchimpfen fid) may equally 
mean, “they disgrace themselves,” the reciprocal 
word e¢inanter (one another) is added to or substituted 
for fid wherever there is danger of mistake, as :-— 
Sie verftehen fidy cinanter o7 Sie verftehen einanter, they 
understand one another. 

In the dative and accusative (singular and plural) 
the German affords a special form for the reflectives : 
viz., fice, himself, herself, itself, themselves. The 
personal pronouns, therefore, in all the oblique cases 
—that is, all cases except the nominative—are used 
in a reflective sense, except in the dative and accusa- 
tive (third person), where, instead of ihm, ifn, thr, 2, 
the word fich is employed. Regarded as reflectives, 
the personal pronouns are declined thus :— 


Singular. Plural. 

FIRST PERSON. 6 
Gen. Meiner, of myself. Unfer, of ourselves. 
Dat. Mur, to myself. llné, to ourselves. 
Acc. Mich, myself. Ung, ourselves. 

SLCOND PERSON. 
Gen. Deiner, of thyself. Guer, of yourselves. 
Dat. Dir, to thyself. Gud, to yourselves. 
Acc. Did, thyself. Guch, yourselves. 

THIRD PERSON MASCULINE, 

Gen. Geiner, of himself, Sover, of themselves. 
Dat. Sid, to himself. " Gd, to themselves. 
Acc. Sid, himself. Sic, themselves, 
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THIRD PERSON FEMININE. 

Gen. Shrer, of herself. Soret, Qf themselves. 

Dat. St, to herself. Sic, to themselves. 

Acc. Sid, herself. Sig, themselves. 
THIRD PERSON NEUTER. 

Seiner, of itself. Shrer, of themselves, 

Sic, to itself. Si, to themselves. 

Sid, itself. Sid, themselves. 


Gen. 
Dat. 
Acc. 


VERBS. 

You should already have a practical acquaintance 
with the German verb, but in the following pages 
its grammatical forms and usages are systematically 
treated. e¢ 

A verb is that part of speech which defines the 
condition of a subject; that is, shows whether it 
acts, is acted upon, or merely exists. 

In respect to form, verbs are either regular or 
irregular, simple or compound. 

In respect to meaning, verbs are active transitive, 
active intransitive, passive, neuter, reflexive, or 
impersonal. These terms have in German the same 
general signification which they have in English. 

The German, like the English verb, has its moods, 
tenses, numbers, persons, and participles. 

There are fire moods—viz., the indicative, the 
subjunctive, the conditional,* the imperative, and 
the infinitive. 

There are six tenses—viz., the present, the 
past, the present perfect, the pluperfect, the future 
imperfect, and the future perfect. 

Both moods and tenses designate in German 
just the same things which the corresponding 
ones do in English. 

PARTICIPLES. 

There are two participles—viz., the present, which 
terminates in -end, and answers in signification to 
the English participle in -ing, as:—Qobend, praising. 

The present perfect, which, besides prefixing in 
most cases the augment ge-, ends in verbs of the Old 
Torm in -en or -n, and in those of the New Form 
in -et or -t, and has a meaning corresponding to 
our participle in -ed, as :—Wetragen (ge + trag + en), 
carrie@; gelobt (ge + lob +), praised. 

The particle ge- (mentioned above as_ being 
generally prefixed to the perfect participle) was 
originally designed, it would seem, to indicate 
completed action. The instances in which it is 
altogether omitted are these :— 

* The conditional is made up of the imperfect subjunctive of 
the auxiliary verb werden (which see), and the present and 
perfect infinitive of anotherverb. It is nsed to denote what 18 
also often denoted by the subjunctive (imperfect and pluperfect), 
namely, a supposed condition of things—t.e., possibility without 
actuality. By some it ts treated as a distinct mood ; by others, 


it is made to consist of two tenses, Its wse is the same in both 
views. 
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(1) In the case of all verbs compounded with 
inseparable prefixes, as :—Belebrt (not gebelebrt), in- 
Formed, 

(2) In the case of verbs from foreign languages 
which make the infinitive in -iren or -ieren, as :— 
Stuvict (from fturiren), studied, instead of gefturirt. 

(3) In the case of the verb werden. when joined 
as an auxiliary to another verb, as :—3& bin gelobt 
worten (not geworten), J hare been praised. 

A future participle may be found by prefixing 
the particle ju (to) to the form of the present 
participle; thus, 3u {ebenv, which means to be 
praised—that is, praiseworthy. 


AUXILIARY VERBS, 

In German the auxiliary verbs are usually divided 
into two classes. 

The first class consists of three verbs, without 
which no complete conjugation can be formed. 
They are—Suben, tu have ; fen, to be; and werren, to 
become. These verbs, though chiefly employed as 
auxiliaries, are often themselves in the condition 
of principal verbs. In that case, they aid one 
another in the formation of the compound tenses, 
as may be seen in the paradigms. 

As auxiliaries, these three verbs enter into the 
composition of the compound tenses, active and 
passive, of all classes of verbs. 

Saben is used in forming the present perfect, 
pluperfect, and future perfect tenses in the active 
voice. Thus, from {ocben, to praise, we have— 


Present Perfect. 3& habe gelobt, I have praised. 

Pluperfect. Ich hatte gelobt, I had praised. 

Future Perfect. 3c werve gelubt haben, I shall have 
praised. 

Gein is used in forming the present perfect, 
pluperfect, and future perfect tenses, both in the 
active and passive. Thus, from loben, to praise, and 
wadhfen, 20 grow, we have— 

Active. Passive. 
Present ( 3c) bin gewachfen, I Ic bin gefobt worren, I 
Perfect.\ have grown. hare been praised. 


Plu- {3h war gewacdfen, Id) war gelobt worren, 


perfect. \ I had grown. I had been praised. 
Ic werde gewachfen Ich werde gelobt worten 
plete fein, | shall have fein, I shall have 


grown. been praised. 


In the formation of these tenses, wherever any 
part of fein occurs, it is rendered into English by 
the corresponding part of the verb haben; thus, 3h 
bin gewadfen, I hare grown, etc. This arises from 
the necessity of suiting the translation to our own 
language, which in these places requires the verb 
To Have. , 

Werden is used in forming the future tenses and 
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the conditionals. Thus, from loben, to praise, we, 
have— 
Futures. Conditionals. 
(1) 3h werde loben, I stall Sch wire leben, I should 
praise. praise. 
(2) 3h werde gelobt haben, Icy) wire gelobt haben, 
I shall have praised. _I should have praised. 


Werten ig also employed with the past participle 
of a principal verb, to form the passive voice. Note, 
also above, that werbe and wirbde are rendered by 
their equivalents shall and should in the conjugation 
of the English verb. 


REMARKS ON THE USE OF Saben AND Gein. 

As the present perfect and pluperfect tenses of 
verbs must be conjugated, sometimes with haten and 
sometimes with fein, it becomes important to know 
when to use the one and when the other. The 
determination of this question depends chiefly 
upon the signification of the main verb. The 
general rules are the following :— 

(1) Haben is to be used in conjugating all actire 
transitive verbs, all reflexive verbs, all impersonal 
verbs, all the auxiliaries of the second class (viz., 
biirfen, fonnen, migen, wollen, follen, miiffen, and {ajjen), 
and many intransitives. 

(2) Sein is to be used in conjugating all én- 
transitive verbs signifying a change of the con- 
dition of the subject, as:—eteihen, to prosper; 
genefen, to recover; teifen, to ripen; fchwinten, to 
dwindle ; fterben, to die; all verbs indicating motion 
towards or from a place, as:—Gilen, to hasten ; 
gehen, to go; reiten, to ride; finfen, to sink; and 
also all verbs in the passive voice. 

(3) Some verbs take in the formation of these tenses 
either haben or fein, according as they are employed 
in one sense or in another. This, however, will be 
best understood by practice in reading and speaking. 
The following are examples :— 


He has driven off in his 
new carriage. 
My brother has 
ceeded to 

German. 


Gr ift in feinem neuen Wagen 
fortgefabren. 

Mein Brurer hat fortzefahren 
reut(d gu lefen. 


pro- 
read 


Das BWaffer it gefroren. 

Den armen Mann hat 8 in 
rem falten Zimmer gefroven. 

Das Schiff ift auf einen Felfern 
geftopen. 

Das Golf hat ben Kinig vom 
Throne geftofer. 

Doe Shiff tft ans Ufer 
getrieben. 

Der Baum Hat neue Ziveige 
getrieben. 


The water is (has) frozen. 

It has chilled the poor 
man in the cold room. 

The ship has struck upon 
a rock. 

The people havethrust the 
king from the throne. 

The ship has been driven 
upon the shore. 

The tree hag shot forth 
new branchies. 
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PARADIGMS OF THE AUXILIARIES OF THE FiRsr 
° CLASS. 4 
You have already learnt how to conjugate the 
auxiliary verbs at least in the indicative mood ; 
but for the sake of completeness we shall set the 
whole verbs before you now. 


(1) Gaben, to have. 


INDICATIVE MOOD. 


PRESENT. PAST, 

Sing. Id habe, I have. Sing. 3h hatte, I had. 

Du halt. Du hatteft. 

Gr hat. Gr hatte. 
Plur, Bir haben. Plur. Bir hatten. 

Shr habt. She hattet. 

Sie haben. Cie Hatten. 

PRESENT PERFECT. PLUPERFECT, 
Sing. Sch habe gehabt, 1 Sing. Id hatte gehabt, I 

have had. had had. 

Du Haft gehabt. Du hatteft gehabt. 

Gr Hat gehadt. Gr hatte gehabt. 
Plur. Bir haben gehabt. Plur, Wir hatten gehabt. 


hr hattet gehabt. 
Sie Hatten gebabt. 


Shr habt gehabt. 
Ere haben gehabt. 


FUTURE IMPERFECT. FUTURE PERFECT, 


Sing. 3d werre haben, I Sing. Id werve gehabt haberr. 

shall have. I shall have had. 

Du wirft haben. Du wirft gehabt haben. 

Gr wird haben. Gr wird gehabt haben. 

Plur, Bie werden haben, Plur, Bir werren gehabt 
haben. 

Shr werdet haben. She merdet gehabt 

haben. ; 

Sie werten haber. Sie werven gehabt 

haben. 


SUBJUNCTIVE MOOD. 


PRESENT. PAST. 
Sing. 36 abe, I may Sing. Ich hatte, I might 
have. have. 
Du habeft. Du Hatteft. 
Gr habe. Gr hatte. 
Plur. Bir haven Plur. Bir hitten. 
Sbr babet. Shr hattet. 
Sie haben. Sie batten. 
PRESENT PERFECT. PLUPERFECT. 
Sing. 3c Habe gebabt, I Sing. Ich Harte gehabt, I 
may have had. might have had 
Du habeft gehabt. Du hatteft gehabt. 
Gr habe oehabt. Gr hatte gebadt. 
Plur. Bir haben gehabt. Plur, Wir Hatten gebabt. 
She habet gehabt. + Shr hattet gehabr. 


Sie haben gehabt. Sie Hatten gehabe. 


Sing. 


Plur. 


Sing. 


Plur 


PRESENT, 
Haben, to have. 


Sing. 


Piur. 


GERMAN. 


FUTURE IMPERFECT. FUTURE PERFECT. 


Sch were haben, (if) Sing. Sch merde gehabt haven, 

I shall have. Cif) I shall have 
had. 

Du werreft haber. Tu werreft gebabt 
haben. 

Gr werbde haben. Gr werde gehabt haben. 

Wir werten haben. Plur. Bie werren gebabt 
haben. 

She wertet haben. She werbdet gehabt 
haben. 

Sie werten haben. Sie werden gehabt 
haben. 


CONDITIONAL MOOD. 
FUTURE IMPERFE(T, FUTURE PERFECT. 
Sd wirbe baben, I Sing. 3c wirre  gebabt 
should have. haben, I should 
“have had. 


Du witrdeft haben. Du wilrdeft gehabt 
haben. 

Gr wiirbe haben. Gr wmiirde §—gehabt 
haben. 

Wir wiirten haben. Plur, Bir wiirden gehabt 
haben, 

Sher wiirdet haben. Shr rwiirdet gehabt 
Haken. 

Sie wiirten haben. Give wiirden gehabt 
haben. 


IMPERATIVE MOOD. 
PRESENT. 
Sing. Sate (bu), have thou. 
Habe er, let him have. 
Plur. Saben wir, let us have. 
Habet (ihr), have ye or you. 
Haben fie, let them have. 


INFINITIVE MOOD. 
PERFECT. 
Gebabt haben, to 
have had. 


FUTURE IMPERFECT. 
Haben werden, to be 
about to have. 


PARTICIPLE. 
PRESENT. 
Sabend, having. 


PAST. 


@ehabt, had. 


(2) Sein, to be. 
INDICATIVE MOOD. 
& PRESENT. 
Sch bin, I am. 
Du bift. 
Gr ift. 
Mir fine. 
She feiv. 
Sie find. 


PAST. 
Sing. 3c war, I was. 
Du warft. 
Gr war. 
Wir waren. 
Shr waret. 
Sle waren. 


Plur. 


Sing. 


Plur. 


Sing. 


Plur. 


Sing. 


Plur. 


Sing. 


Plur. 


Sing, 


Plur. 


Sing. 


PRESENT PERFECT. 
Sch bin gewefen, I 
have been. 
Du bift gewefen. 
Gr ift gewefen. 
Wir find gemwefen. 
Shr feid gewefen. 
Sie find gewejen. 
FUTURE IMPERFECT. 
Sch werbe fein, I shall 
be. 
Du wirft fein. 
Gr wird fein. 
Wir werden fein. 


Shr wertet fein. 
Sie werben fein. 


Sing. 


Plur. 


Sing. 


Plur. 
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PLUPERFECT. 

Sd war gewefen, I 
had been. 

Du wart gerwefen. 

Gr war gewefen. 

Wir waren gewefen. 

She waret gerwefen. 

Sie-waren gewefen. 


FUTURE PERFECT. 
Sch werre gewefen fein, 
I shall have been. 
Du wirft gewefen fein. 
Gr wird gewefen fein. 
Wig werden gewefer 
fein. 
Ihr werket gewefen fein. - 
Sic werden gewefenfein. 


SUBJUNCTIVE MOOD. 


PRESENT. 
Se fei, I may be. 
Du feieft. 
Gr fei. 
Wir feien. 
hr feiet. 
Sie feien. 
PRESENT PERFECT. 
Sch fei gewefen, ] may 
have been. 
Du feieft gewefen. 
Gr fei gewefen. 
Mir feien gewefen. 
Shr feiet gewefen. 
Sie feien gewefen. 
FUTURE IMPERFECT. 
Sch werre fein, (if) I 
shall be. 


Du werbveft fein. 


Gr werte fein. 
Wir werden fein. 


Sher werket fein. 


Sie werten fein. 


Sing. 


Plur. 


Sing. 


Plur. 


Sing. 


Plur. 


PART. 

ch wire, I might bey 

Du wareft. 

Gr wire. 

Wir waren. 

She maret. 

Sie miren. 
PLUPERFECT, 

Sch ware gewefen, I 
might have been. 

Du wireft gewefen. 

Gr mire gewefen. 

Mir waren gerwefen. 

Shr wairet gerwefen. 

Sie waren gerefen. 

FUTURE PERFECT. 

Sch werbe gerefen fein, 
(if) I shall have 
been. 

Du _ wwerveft gewefen 
fet. 

Gr werte gewefen fein. 

Wir werden gewefen 
fet 

She mertet gewefer 
fein. 

Sie werten gemwefer 
fein. 


CONDITIONAL MOOD. 


FUTURE IMPERFECT 


FUTURE PERFECT. 


Sch mitrte fein, I Sing. Ich wiirde gewefen fein, 


should be. 
Dau wirdeft fein. 


Gr wiirbe fein. 


I should have 
been. 

Du wiirteft gemefen 
fein. 

Gr witrte getwefen fein: 
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Plur. Bir wieden fein. Plur, Bie wiirden gewefen 
fein. 
Ihr wardet fein. She wilrdet gewefen 
fein. 
Sie wilrven fein. Sie wirden gerwefer 
fein. 
IMPERATIVE MOOD. 


PRESENT, 
Sing. Sei (ou), be thou. 
Sei er, let him be. 
Plur. Geien wir, let us be. 
Seid (ir), be ye. 
Seien fie, let them be. 


INFINITIVE MOOD. 


PRESENT. PERFECT. FUTURE IMPERFECT. 
Sein, to be. Gemefen fein, to have Gein werren, to be 
been. about to be. 
PARTICIPLE. 
PRESENT. PAST. 


Seiend, being. Gewefen, been 


ELECTRICITY.-—XIII. 
[Continued from p. 189.] 
THE QUADRANT ELECTROMETER. 
81k WILLIAM THOMSON’S Quadrant Electrometer 
fer measuring differences of potential has more 
than once been referred to in the preceding lessons, 
and merits a more complete description than is 
usually accorded to it in elementary text-books. 
It consists essentially of the following five parts :— 

1. A movable needle. 2. Four fixed quadrants. 
3. A condenser or Leyden jar. 4. A replenisher. 
5. An idiostatic gauge. 

Of these five, Nos. 1 and 2 form the primary 
parts of the instrument, Nos. 3, 4, and 5 being 
auxiliary parts which take no place in its actual 
working, but which have for their objects the keep- 
ing of the needle charged to a definite potential, 
and the testing of that potential. 

The needle consists of thin sheet aluminium 
corrugated in the direction of its length so as to 
combine stiffness with lightness, and shaped some- 
what like a double canoe-paddle with a broad flat 
stem. It is placed horizontally in the four quad- 
rants as shown in Fig. 68—which also shows its 
shape—and occupies a symmetrical position with 
respect to each pair of opposite quadrants. Through 
the centre of the needle and at right angles to its 
plane runs a platinum wire, the lower end of which 
dips into the Leyden jar, and the upper end of 
which terminates in a crosshead cc’. Between the 
crosshead and the needle is fixed a mirror m, upon 
which a beam of light can be thrown and reflected 
on to a scale, as in a reflecting galvanometer ; an 
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extremely small motion of rotation of the needle 
round the platinum wire as axis can thus be detected 
and measured. To each end of the crosshead is 
fixed a single silk fibre—as shown—the upper ends of 


a 





Fig. 68. 


which are attached to the top of the instrument, but 
are attached in such a manner that the distance be- 
tween them can be increased or diminished as 
desired. These fibres form a bifilar suspension for 
the needle, which therefore takes up a definite posi- 
tion, controlled by the force of gravity. The farther 
the fibres are placed apart at the top of the instru- 
ment the greater will be the controlling force exer- 
cised by gravity on the needle, and the greater 
therefore must be the applied force which will turn 
the needle'through a given angle. Clearly then, the 
sensitiveness of the electrometer can be increased 
or diminished by diminishing or increasing the 
distance between the points of suspension of the 
fibres. Besides supporting the needle, the long 
silk fibres also insure its thorough insulation. 

The quadrants are made from a flat circular brass 
box, by cutting it along two diameters at right 
angles to each other, and boring a hole through its 
centre. In the instrument the quadrants are 
arranged as shown in Fig. 68, A, B, A’, B’, enclosing 
the needle vw. These quadrants are mounted on the 
tops of circular glass pillars, which serve the 
double purpose of thoroughly insulating and main- 
taining them in their respective positions; three of 
these pillars are rigidly fixed to the base of the 
instrument, and the fourth is mounted on a movable 
piece of brass in such a manner that by means of a 
large milled-head screw it can be either adjusted, 
or completely withdrawn for the purpose of insert- 
ing or removing the needle. The opposite pairs of 
quadrants are joined together, as shown in the 
figure, by means of thin copper wires. In its 
simplest form, the Quadrant Electrometer—with 
the addition of a lamp and scale—is now complete, 
and works in the fellowing manner :— 


ELECTRICITY. 


The needle is charged to a high potential—let us 
say positivety—by means of a frictional or influence 
machine, an electrophorus, or some high battery 
power. The E.M.F. that we want to measure is now 
attached to the opposite pairs of quadrants ; this 
connection is made by means of two brass rods, 
which are fixed to the upper sides of the quadrants 
A and B respectively, and which project through 
the top of the instrument and end in suitable ter- 
minals. One pair of opposite quadrants aA and aA’ 
are now connected to the positive and the other 
pair B and B’ to the negative terminal of the 
source to be measured. Since opposite charges 
attract, and like charges repel each other, it is 
clear that the quadrant B will attract one end of 
the needle at the same time that A repels it, and 
that both of these forces tend to turn the needle in 
the same direction; also, the quadrant B’ attracts, 
and 4’ repels, the other end of the needle. We 
have, therefore, four quadrants exerting forces on 
the needle, and all these forces tending to turn it 
in the same direction. The total twisting force is 
proportional to the product of the charge on the 
needle by the charge on the quadrants, and as the 
charge on the needle remains the same, the total 
twisting force is proportional to the charge on the 
quadrants. For small motions of the needle, the 
deflection of the spot of light on the scale is 
proportional to the amount of rotation, and there- 
fore the deflection of the spot of light is a measure 
of the charge on the quadrants, or of the applied 
E.M.F. which produces that charge. By first 
charging the quadrants from a known E.M.F., say a 
Daniell cell, and noting the deflection, we can after- 
wards tell the value of any E.M.F. by charging the 
quadrants from it, and noting the deflection which 
will be produced. 

Since the twisting force depends upon the pro- 
duct of the charges on the quadrants and the 
needle, it is clear that the greater the charge on 
the needle the greater will be the twisting force, 
and the greater will be the sensitiveness of the 
instrument. The tests often occupy a considerable 
time,&nd it is essential that the needle must have 
exactly the same charge during the whole of that 
time. If left to itself, it would be impossible to 
maintain the charge on the needle anything like 
constant; in fact, owing to its small capacity it 
would lose its charge extremely rapidly. In order 
to prevent this rapid loss of charge, the needle is 
placed in connection, by means of the platinum 
wire, with a condenser of somewhat peculiar con- 
struction, as shown in Fig. 69. 

Fig. 69 shows the complete instrument. The 
mirror is marked m, the quadrants g, the needle is 
enclosed in the quadrants and is not shown, the 
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platinynm wire projecting down from the needle 
passes through the guard tube ¢¢ and ends in a 
plummet, whilst the greater part of the figure is 
occupied by the inverted glass jar ff. This jar is 





Fig. 69.—THE QUADRANT ELECTROMETER. 


the condenser ; its outer surface is partly or wholly 
covered with tinfoil, which forms one of the con- 
ducting surfaces, whilst the other surface consists 
of strong sulphuric acid, which fills about one-third 
of the jar. The glass is the dielectric which se- 
parates the two conducting bodies. The platinum 
plummet dips into the sulphuric acid, and the 
needle is thus permanently maintained at the same 
potential as the inner coat of the condenser. Be- 
sides acting as one coat of the condenser, the sul- 
phuric acid plays another important part in the 
working of the electrometer; it keeps all the air 
about the instrument perfectly dry, and thus pre- 
serves the insulation by preventing the deposition 
of moisture on the different parts. The capacity of 
the condenser is comparatively large, and the rate 
at which it loses its charge is very slow; the usual 
rate at which an electrometer in fair working order 
loses its charge is about one-half per cent. per weeke 
It is thus seen that for a series of tests extending 
over a few hours the charge on the needle is 
practically constant; but where tests are carried 
on from day to day, and from week to week, as 
they often are, serious errors would be introduced 
in the results if the constancy of the charge on the 
needle was assumed. A piece of apparatus must be 
used for restoring the charge lost by leakage, and 
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this piece of apparatus is known as the Re- 
plenisher. 

The general appearance of the replenisher and 
its position relative to the top of the electrometer 





Fig. 70. —THomson’s REPLENISHER. 


are shown in Fig. 70, whilst the manner in which it 
acts is best studied in Fig. 71. Similar letters are 
used for similar parts in the two figures: A and B 
are pieces of brass rigidly fixed to the ebonite sup- 
port, and usually known as the inductors; c and 
D are also pieces of brass attached at the ends of 
the stout ebonite bar R, and usually known as the 
carriers; the bar RB revolves about the vertical 
spindle EE, which terminates—above the case of 
the instrument—in the milled head m (Fig. 70); 8 
and s’ are light springs, permanently joined to- 
gether by the brass piece M; s and #’ are light 
springs, one of which is connected with the sul- 
phuric acid and with one of the inductors, and the 
other with the other inductor. 

Let us suppose that the sulphuric acid—and con- 
sequently the inductor A—has a + charge, and 
that the carriers c and D are in contact with the 
springs 8 and 8’ respectively. The + charge on 
inductor A will induce a — charge on carrier C, and 
will repel, through the connector M, a + charge on 
to carrier D; as the spindle rotates in the direction 
of the arrow, the carrier c will come into contact 
with the spring ¢ at the same time that the carrier 
D will come into contact with the springs. The 
carriers being now inside and in contact with the 
inductors, will immediately give up their charges 
to them, so that inductor B will receive a — charge 
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and A will have its original + charge increased by 
the contribution it receives from D. ‘The carriers 
will now pass on without charges till carrier D 
comes into contact with the spring 8, and carrier 9 
comes into contact with the spring 8’; while in this 
position inductor A will induce a — charge on 
carrier D, and a + charge on carrier C, whilst in- 
ductor B will induce a + charge on carrier Cc, and 
a — charge on carrier D; the effect of both in- 
ductors is therefore to induce a + charge on carrier 
c, and a — charge on carrier D. On further rotation 
of the spindle, the carriers are brought into the 
positions shown in Fig. 71, where carrier D is giving 
up its — charge to inductor B, and Cis giving up 
its + charge to A. This cycle of operations is 
repeated with each revolution of the spindle, and 
the charge in the condenser and needle can there- 
fore be raised to any desired amount. By follow- 
ing out a similar process of reasoning, it will 
also be seen that if the spindle be rotated in 
the opposite direction, the charge in the condenser 
and needle will be diminished instead of being 
increased. 

When we have finished using the replenisher, the 
carriers must on no account be left in contact with 
the inductors, as shown in Fig. 71, as the leakage of 
the charge would thereby be increased, but must be 
left free. In order to insure that they are left in 
the proper position, the device shown on the top of 





Fig. 71.—D1aGramM OF THomson’s REPLENISHER. 


the instrument in Fig. 70 is adopted. Attached to 
the head H is a pin which fits into and locks M 
when the carriers are free; by turning H this pin 
can be withdrawn. The spring K rests against a 
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flat face on H, 80 as to leave the milled head m 
either locke@ or unlocked. 

The replenisher will raise or lower the charge in 
the condenser, but we still want something which 





Fig. 72.—TueE IplostaTic GAUGE, 


will tell us when the charge has reached the 
desired amount; that something is the idiostatic 
gauge which is illustrated in Fig. 72. It consists 
of two horizontal discs placed close together, but 
so arranged that the distance between them can be 
varied by raising or lowering the under one; in the 
figure only the upper disc c is shown. In the 
centre of the upper disc a square hole is cut, and 
in this hole a square piece of aluminium P fits; 
this square forms the blade of a spade-shaped piece 
of aluminium, of which / is the handle, and F the 
fork at its end. The ends of the fork are joined as 
shown by a fine hair, and inside the fork rises a 
small enamelled pillar on which are two dots. The 
small lens 7 is used for determining the position of 
the hair with respect to these dots. The whole 
fork is suspended on a tightly strained platinum 
wire, which passes through two holes in the handle 
and over a small projection between them. ‘The 
lower of the two discs is connected to the sulphuric 
acid, and is therefore charged to the same potential 
as the acid; it consequently exercises a force of 
attraction on the blade Pp, the amount of which 
depends upon the distance between the discs. The 
attraction between the blade and disc is balanced 
by the torsion of the platinum wire, and the handle 
is so bent that when the blade lies exactly in the 
plane of the upper disc the hair is midway between 
the ®wo dots. The position of the hair, therefore, 
serves as an index of the charge in the condenser ; 
if the hair is too low, the blade has risen above the 
plane of the upper disc, owing to the attraction 
between the blade and -the lower disc not being 
sufficient ; this shows that the charge in the con- 
denser is too small, and must be increased by using 
the replenisher. As the charge is increased by the 
replenisher the attraction increases, the blade 
descends, and the hair rises, till, when the hair 
gets midway between the dots, we know that the 
charge has attained the desired amount. If the 
hair is too high, the attraction is than too great, 
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and the replenisher must be reversed so as to 
diminish the charge in the condenser. Since the 
sensitiveness of the electrometer depends on the 
charge on the needle, it is clearly of advantage to 
be able to work with different charges and yet have 
a means of keeping the charge constant. This is 
provided for by having the lower disc movable, so 
that for the different charges it may exercise the 
same force of attraction on the blade. 

Where small electromotive forces are being 
measured, the needle must be as highly charged as 
possible, and the lower disc would then be at its 
lowest position. As thus arranged, the ordinary 
electrometer would give a deflection of about 50 
divisions for one volt. On the other hand, when high 
electromotive forces are being measured, the needle 
must not be highly charged, which means that the 
lower disc must be in an elevated position. Even 
when the disc is in its highest position, the electrfo- 
meter may be too sensitive to measure the applied 
E.M.F., and as the charge on the needle cannot be 
further lowered it becomes necessary to com- 
municate only a definite portion of this E.M.F. to 
the quadrants. This ismanaged by means of what 
is called an “induction plate,” which consists of a 
small thin brass plate attached by a glass stem to 
the top of the instrument, and situated horizontally 
over the quadrant. A terminal, marked 1 in Fig. 
69, is attached to this plate. The electrometer can 
be used with the following six degrees of sensitive- 
ness, in four of which the induction plate is brought 
into use :— 

First DEGREE.—One pole of source joined to 
one pair of quadrants, the other pole and other 
pair of quadrants joined to frame of instrument. 

SECOND DEGREE.—One pole of source joined to 
one pair of quadrants, the other pole to frame, the 
other pair of quadrants insulated. 

THIRD DEGREE.—One pole of source to one pair 
of quadrants, the other pole, the other pair of 
quadrants, and the induction plate joined to frame. 

FourtH DEGREE.—One pole of source joined to 
one pair of quadrants and induction plate, the 
other pole to frame, the other pair of quadrants 
insulated. 

FirtH DEGREE.—One pole of source to induction 
plate, the other pole to one pair of quadrants and 
frame, the other pair of quadrants insulated. 

SIXTH DEGREE.—One pole of source to induction 
plate, the other pole to frame, both pairs of quad- 
rants insulated. 

The electrometer can be used for measuring 
E.M.F.’s of all kinds; it can be used instead of a 
condenser and ballistic galvanometer with advan- 
tage, and it is invaluable in those situations where 
continuous tests of high resistances are required. 
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COMPARATIVE ANATOMY.—II. 
(Continued from p. 186. ] 

SUB-DIVIBIONS OF THE ANIMAL KINGDOM—TABLE 
OF SUB-DIVISIONS OR CLASSES—PROTOZOA— 
METAZOA — PORIFERA — CO@LENTERATA — HY- 
DROZOA. 

THE main divisions into which the animal kingdom 

is divided were given in the last lesson. We have 

now to sub-divide these branches into classes, a 

class being the next lower denomination in our 

arrangement. The order in which we now enumerate 
the classes will be an ascending one. We shall 
proceed from the lowest animals to the highest. 

This order is evidently the more scientific, because, 

other things being omitted from the consideration, 

it is always easier to proceed from the more simple 
to the more complex. Thus, in chemistry it is 
usual first to treat of the elements, or the most 
simple forms of inert matter, and then to proceed to 
compounds, made by the unions of these elements, 

By this method of procedure it is true that we 

deprive the student of anatomy, who has just com- 
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menced the study, of a valuable aid. In studying 
the higher animals, a knowledge of his own body, 
however superficial, the consciousness. of what he 
feels, however faulty the inductions therefrom, and 


: 
A 
Cyn t 


THE NEW POPULAR EDUCATOR. 


the constant presence.of a similar living subject on 
whom to experiment, all furnish illustfations to the 
tyro of structure in relation to life. When, how- 
ever, we begin by a description of ‘animals so far 
removed from himself as the Protozoa, there is 
nothing which he learns about them which fits in 
with his previous conceptions. The animals them- 
selves can inspire him with little interest as com- 
pared with those higher beings with whom we have 
not only an essential community of structure, but 
whose very instincts and sympathies we share. 
The student, however, should remember that his 
conceptions of the phenomena of life, and his 
interest in. animals, will dawn upon him with 
greater clearness and a more genial warmth, as he 
proceeds and arrives at the study of the higher 
forms, by having first mastered the successive 
steps by which the great problem of life has been 
worked out. One question must be answered before 
we can proceed along the road which we have 
decided to be the best and safest. When may an 
animal be said to be higher or lower than another 
in the scale of the animal creation? The self- 
complacent assumption that man is the highest 
animal, and that an animal is higher or lower in 
proportion as he is more or less like to him, will 
serve us but little; because, as we have seen, 
animals cannot be ranged in a single series, and 
there is no link of connection between some of the 
branches we have given and that to which we 
belong. One principle alone should guide us in 
our arrangement, and that is illustrated by the 
following axiom :— 
An animal may be 
said to be higher 
than another if its 


structure is more 
complex. If an 
animal performs 


many or all of the 
functions of life bv 
or through one struc- 
ture, it is low in the 
scale ; but if fertain 
parts are separated 
and assigned to the 
performance of defi- 
nite vital acts, which 
acts are therefore 
done more efficiently. 
then the animal occu- 
pies a higher station. 
Just as political economists will tell us that nations 
are more or less civilised in proportion as the prin- 
ciple of the sub-division of labour is followed out in 
their communities, so the comparative anatomist 
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wil: esteem that ani 
mal the higflest in 
whose body there 18 
the greatest division 
of labour This idea 
has given ongin to 
a technical term, 
which, though bar 
barous English, 1s 
useful for concise 
ness When _ the 
rewer meets with 
the expression that 
an inimal manifests 
gieiter differentia 
tion of parts than an 
other, he will hence 
fo.th know not only 
what 1s meant, but 
also the beazings of 
the statement Dif- 
ferentiation, how 
ever, must be distin 
guished from multe- 
plicateon of parts 
The possession by an 
animal of many 
organs all alike in function and structure, 1s a sign 
rather of a low than of a Ingh station A worm’s 
body 1s composed of very many 11ngs, while the bee 
has only nineteen at most, but, with the exception 
of the head and tail segment of the worm, they are 
all alike, while every ring of the bee 1s dissimilar 
This latter animal, the: efore, 1s much higher, because 
it manifests a greater differentiation, of organs 

In the following table we have as far as 1t was 
possible, appended a typical and famihar example 
or examples to each class , so that the student may 
have a concrete idea of each, which will at least 
assist his memory, and perhaps suggest much of 
the stiucture of the class to which 1t 18 appended 
‘Lhe detivation of the names 15 also given, so that 
these terms, which are so useful for the purpose of 
expr&sing definitely each class may not be con- 
siclered as mele senseless jalgon — 


TABLE OF THE SUB-DIVISIONS OR CLASSES OF 
THE ANIMAL KINGDOM 
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PROTOZOA. * 

In all the animals higher than the Protozoa 
tissues are found which have a definite complex 
structure, the most constant and the ultimate 
element of which is a cell which is a little round 
or oval bag with fluid contents, and a more or less 
solid minute lump, called a nucleus. Many of the 
parts of the higher animals are entirely made up of 
immense multitudes of these cells closely pressed 
together, and none of these animals, when perfect, 
but exhibit a cellular structure in some of their 
parts. All then distinguished by the fact that 
their bodies consist of a number of cells may be 
grouped together as Metazoa or the animals that 
came after (wera) the Protozoa (or first animals). 
In the Protozoa, however, eacl? animal is simply a 
single cell. We may take as a type of the simple 
Protozoa the animal called the ameeba (Fig. 5, p. 184), 
which is found in fresh-water ditches. It seems to 
consist of a little elastic mass of jelly-like gonsist- 
ence, without structure of any kind. If this little 
lump of glue-like matter be placed in a watch-glass 
under water, and observed with a microscope, it 
soon protrudes from its rounded exterior projections, 
which become extended into what may be called 
temporary limbs. With these it moves about, 
fixing some in the direction in which it is travelling ; 
it then draws the remainder of its body towards 


them, while they grow shorter and disappear in the ' 


general mass, and fresh ones are put forth from 
any other part of the body, as the animal wills. 
The mode of eating, if so it may be called, is 
equally simple and strange. Some of them swallow 
almost every substance they come near which is 
not too big to be surrounded by their elastic bodies. 
They, however, have no mouths, gullets, or stomachs, 
but they first gather their false limbs around the 
food, and then press it into the substance of their 


bodies, or extend themselves around it until they@ 


close it in. Whatever good can be obtained from 
it is dissolved, and then what remaing is squeezed 
out again. The temporary projections are very 
changeful in the same animal, but they are very 
different in character in the different animals. In 
the amoeba they are few, large, and thick; but in 
the Actinophrys they are long, thin, tapering, and 
stretch away in all directions, like the rays of 
light from the sun when veiled or surrounded with 
thin clouds. Like these sunbeams they neither 
unite nor branch, hence the animal is called the 
ray or sun animalcule. Another form, called 
Gromia, sends out projections which branch and 
re-branch, and run into one another wherever they 
meet. All these temporary limbs are called pseudo- 
podia, which means false leys ; and the possession 
of them has given them the name of root-footed 
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animals, because of their fancied resemblance to 
the roots of a tree. The body substanes from which 
they are formed is called protoplasm. The body 
substance of these simple animals is not, however, 
wholly alike throughout. Sometimes it breaks up 
into fine fragments in the internal parts, and be- 
comes granulated, as it is called, and sometimes it 
exhibits a great many holes or cavities. These 
are, however, temporary modifications. On the 
other hand, there are usually to be found in the 
substance of the protoplasm two kinds of constant 
organs which retain their places. One of these 
is called the contractile vesicle, which keeps con- 
stantly slowly growing and then suddenly collapsing. 
The other is a knot of opaque matter, called the 
nucleus. ‘The former is probably an organ for 
pumping water into and out of the body. 

The more complex forms of Protozoa usually 
secrete on their outsides a shell whose form is 
often regular, complicated, and beautiful, in pro- 
portion as the process of budding is regular and 
symmetrical. We indicate some of the methods by 
which budding produces complex shells :— 

1. Suppose the little lump of protoplasm to send 
forth a narrow neck on one side, where another 
little mass is developed ; and then this should send 
forth another neck in the same straight line with 
the first, and the process be continued while a shell 
is secreted to envelop the whole, it will then be 
in the shape of a beaded rod. 

2. If the second neck be not in the same 
straight line with the ‘first, but a little to one 
side and in the same plane, and this mode of 
growth go on, a shell like that of the nautilus 
will be produced. 

3. If, in addition to being on one side of the line 
of the first, it be raised a little out of its plane, this 
method will produce a shell like that of a trochus 
or top-shell, the first segment of which will be at 
the apex of the shell, and the last at the mouth. 

4. If, as is sometimes the case, the first or second 
segment is not content to put forth one neck at a 
time, but sends out numerous ones all round the 
same plane, and these each put forth one to form 
a fresh circle outside the first, a discoid shell of 
concentric circles will be formed, whose outward 
form will be like that of a penny-piece. 

These methods do not by any means exhaust the 
processes by which the budding of the Foraminifera 
(as some of the shelled Protozoa are called) produces 
shells, but are only examples of them. 

The animals called Xiphacantha (Fig. 6, p. 185), 
produce most beautiful shells, differing, however, in 
composition from those of the Foraminifera, in that 
they are composed of flint and not of chalky sub- 
stance; the first being represented by the chemical 
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¢ formula SiO,, and the last by CaCO,. These shells, 
of both kinds, @erive much interest from the fact that 
they are now being deposited in immense numbers 
on the bed of the Atlantic Ocean. In surveying, 
for the purpose of laying the Atlantic telegraph, a 
number of cut quills, with their open ends down- 
wards, were attached to the sounding-lead, and 
these ran into the mud and brought it up in their 
tubes. On examination under the microscope it 
was found to consist almost entirely of the empty 
shells of once living things. Thus it was found 
that an immense tract of sea-bottom in mid-ocean, 
which the off-scourings of the Jand—sand, mud, 
etc.—never reach, was being strewn with chalk and 
flints by these little animals, which, living on the 
water above, first gathered these substances from 
the sea, and dying, bequeathed them to form a 
stratum below. The great chalk formation, whose 
long, massive, rounded downs are found distributed 
all over northern Europe, once formed the bed of 
an ocean, and was thus built up. These chalk 
ranges are unstratified—that is, they are not 
formed of thin layers one at top of the other, as 
sediments strewn by tidal currents would be: they 
aire also composed of carbonate of lime and nodules 
of flint. These peculiarities, together with their 
wide extent, accord well with this supposition as to 
their origin. 

The Infusoria are the most complicated Protozoa, 
possess definite mouths, often continued inward as 
free hanging gullets, and the substance of their 
bodies is bounded by a cuticle of definite form. 

One of the Infusoria, hich may be taken asa type 
of the class, is called the Parameecium (Fig. 7, p. 185), 
and it isa most interesting animaltowatch. It may 
be found almost wherever a little animal matter is 
allowed to decay under water. Under the micro- 
scope it may be seen to be swimming swiftly about 
by means of its many cilia, which are regularly 
distributed over the body; near the mouth are some 
which are rather larger, and these continually drive 
food into the mouth; the food-drops pass into the 
body and are gradually absorbed by the living 
protdplasm. 

One of the highest animals belonging to this sub- 
kingdom is the noctiluca (night-light) (Fig. §, p. 186). 
This animal has the power of emitting light when 
excited, and perhaps there is no more splendid sight 
in nature than that which is presented on a warm 
summer night when a rippling wave charged with 
these animals breaks upon the shore. It instantly 
becomes fringed with a bright green phosphorescent 
light, which flashes along the beach, as it strikes it 
obliquely, in hues to which the finest shot silk, or 
even the green and purple which glances from the 
neck of the starling, are poor and dull. 
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METAZOA. 


All the Metazoa are distinguished from the Proto- 
zoa by the fact that the single cell—egg cell (ovum) 
—from which they start undergoes division into a 
number of cells, and all these cells remain con- 
nected as a single whole. As the cells increase in 
numbers they tend to become arranged in two 
layers, one internal to the other, and between them 
a third is intercalated in all the forms higher than 
the Porifera and the Ccelenterata. These layers 
are called the germinal layers; the outermost is 
distinguished as the epiblast, the inner as the 
hypoblast, and the median as the mesoblast. From 
these three layers all the tissues and organs of the 
body are developed@ In the Porifera and Ceelente- 
rata the epiblast is separated from the hypoblast 
by a layer of varying thickness, which is known as 
the mesoglea or mid-jelly. 


PORIFERA (SPONGES). 

It was not till the mode of development of 
sponges had been studied, and they had been found 
to be derived from an egg cell which underwent 
division (or “‘segmentation”), that their position 
among the Metazoa was assured. What are ordinarily 
known as sponges are the fibrous skeletons of these 
animals. The branching fibres—which spring from 
a common base, and then reunite to form a dense, 
closely woven mass, traversed by many canals 
and porous throughout—are, when they grow from 
their submarine Levantine rock, clothed all over 
with living celluar tissues. Many sponges have, 
besides the horny skeleton, spicules, or sharp 
angular spines lying in the substance of their 
bodies, and projecting beyond their surfaces, so as 
to protect them from being devoured by their 
enemies. Both these spicules and the horny 
skeleton are of almost infinite variety in the different 
species, and exhibit another instance of how a 
simple form, when endowed with life, may produce 
very complex products. 

Yhe most interesting part of the economy of 
sponges is the method by which a circulation of 
scea-water is maintained through them. This circula- 
tion is absolutely necessary to bring both food and 
fresh nérated water to these fixed animals. The 
simple inspection of the skeleton of a large Turkish 
sponge shows that there are on its outside two 
kinds of holes—the large round ones, which lead 
down to the great canals, and the smaller pores, 
which lie between them. If a living sponge be 
watched, while at work under water, especially if 
the experiment be aided by placing some finely 
powdered indigo in the water, it will be found that 
from each of the large holes (oscula) there gushes 
a fountain of water, which is sucked in through the 
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smaller pores. Lieberkiihn and Carter discovered 
that this circulation was kept up in the following 
manner :—The system of canals which commences 
in the deeper substance of the sponge beneath the 
small spores unites into larger and larger water- 
courses, until the final ones deliver into the great 
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the trade is kept up by individual but combinegs 
efforts. (Figs. 9, 10.) ® 


CQ@LENTERATA—H ¥DROZOA. 


The simplest of the Hydrozoa is the common 
fresh-water Hydra, which is hardly more than a 





Figs. 11, 18.—Euprypriuw Ramosuy (Hy prozoox), Fig. 13.— Hy prozoon Fxcrustina A SHELL (NATURAL 81ZF). Fig, 14.— 


Fiaure or wie Mipusa of A Hypromw (aritr Hinchs). 
Fig 16 —PLFuRosBRACHIA, A CTENOPHORE BELONGING 10 THE AC1INOZOA. 


BRACHIA (CTENOPHORE). 


Pig 15,—PrrPFNvDICULAR SECTION OF A SEA ANEMONE, 
Fig. 17. —TRANSVERSE SECTION OF PLEL RO- 


Rofs, to letters in Figs —(:1), a, feeding organs with fringe of tentacles, mouth and stomach (shaded); 6, flower-like orgaus 
of reproduction which become detached and swim away, asin Fig 12, ¢, creeping stem (14), v, veil. (15), t, tentacle ; 


i, internal septal stoma ; dm, longitudinal niuscle ; tm, transverse musele 5 pi, 


rietal muscle ; v, nesenterial fllameuts ; 


w, acontin. (16, 17), a, mouth, b, centre of the stomach ; c, canib-like locomotive organs, d, sac into which the tg utacles 
can be withdrawn ; e, tentacles cut short ; f, nerve-knot and oigan of sense. 


excurrent canals which end externally in the oscula. 
In the course of the secondary canals small 
chambers are situated, which are lined with sponge 
particles, each of which has a long movable bristle. 
Bach of these bristles is used, like Mrs. Partington’s 
broom, to sweep out the waters of the ocean in one 
direction, towards the large excurrent canals, while 
fresh water flows in from behind. Professor Huxley 
aptly compares a sponge to a submarine city. It 
has roads, streets, and alleys, and the inhabitants 
live in houses fronting these thoroughfares, and 


sac with double wall and some seven extensile 
tentacles at its free end, round the region of the 
mouth. 

By a process of budding many hydra-like forms 
give rise to a colony, and a glance at any of the 
more common, such as are represented in Figs. 11, 
12, 13, will at once suggest that these animals havea 
mode of growth and a general form very similar to 
the higher forms of vegetables, such as grow in our 
fields and adorn our gardens. We may take as a 
typical representative of these animals a genus 
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‘called Campanularia, The very name is similar to 
that given td’a common garden flower, the Cam- 
panula ; and it is given to it for the same reason. 
Both have at the ends of their branches cup-shaped 
organs, very much like bells. It is true that, in the 
animal, the bell, instead of hanging asa bell should, 
has its mouth upward; but in another respect the 
resemblance is better maintained, for in the centre 
of the bell there rises a thick club-shaped body, 
which may well represent the clapper. The re- 
semblance to a plant is maintained throughout the 
whole of the external form of this animal. Witha 
creeping network of roots (if we may so call them), 
it encrusts some submarine rock, or stone, or shell. 
From this it sends up branching stems, each branch 
of which is terminated either with a flower-like 
cup, which protects a tubular body with a mouth 
at its far end, surrounded with a circlet of feelers, 
or else with a fruit-like rounded organ, which, like 
a fruit, eventually drops off when fully developed. 
It is true that if we were to attempt to guess at the 
functions of these organs from this analogy, we 
should find these appearances very deceptive. These 
creatures never derive any nutriment through their 
roots or stems as plants do, but only through the 
little mouths at the ends of the branches. Again, 
the flower-like heads are in function rather like 
leaves than flowers. Nevertheless, whatever the 
function, the general plan of structure and growth 
is identical, and the likeness was so marked that 
naturalists were long before they would admit that 
these creatures were not plants. The animals 
whose branching stems are so exactly like to plants 
and shrubs are microscopic; but this same resem- 
blance to vegetables is exhibited, though in a less 
striking form, in the higher and larger members of 
the sub-kingdom. If the reader, while pecring 
into the clear waters of a pool left by the ebb ofa 
spring tide, should see a rock covered by a multi- 
tud& of flower-like heads, each with circles of 
purple-tipped tentacles radiating from a common 
centre like the anthers of the wild rose or the 
buttexcup, all of which seem to float and sway 
passively with each little eddy he excited, he would 
certainly take them for sea flowers. Even the 
common actinia, which, when left dry on the rock, 
collapses into a dome of jelly, might readily be 
taken for a flower when, at the first approach of the 
sea, it expands from this bud-like condition into a 
spreading disc, fringed not only with tentacles, but 
with a circular row of bright blue knobs. 

We may learn from this the value of anatomy ; 
we see that we must not be content with the 
external appearance of things, but that we must 
make an examination of their structure before we 
come to any definite conclusions, 
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THE AGRICOLA OF TACITUS (continued). 
The Third Year of the Campaign. 


22. Tertius expeditionum annus novas gentes 
aperuit, vastatis usque ad Tanaum (naestuario 
nomen est) nationibus. Qua formidine territi hostes 
quamquam conflictatum saevis tempestatibus ex- 
ercitum lacessere non ausi; ponendisque insuper 
castellis spatium fuit. Adnotabant periti non alium 
ducem opportunitates locorum sapientius legisse ; 
nullum ab Agricola positum castellum aut vi hostium 
expugnatum aut pactione ac fuga desertum ; crebrae 
eruptiones; nam adversus moras obsidionis annuis 
copiis firmabantur. Ita intrepida ibi hiems, et sibi 
quisque praesidio, irritis hostibus eoque desper- 
antibns, quia soliti plerumque damna aestatis hiber- 
nis eventibus pensare, tum aestate atque hieme 
iuxta pellebantur. Nec Agricola umquam per alios 
gesta avidus intercepit : seu centurio seu praefectus 
incorruptum facti testem habebat. Apud quosdam 
acerbior in conviciis narrabatur, et erat ut comis 
bonis ita adversus malos injucundus. Ceterum ex 
iracundia nihil supererat secretum, ut silentium 
eius non timeres: honestius putabat offendere quam 
odisse. 

The Fourth Summer. 


23. Quarta aestas obtinendis quae percucurrerat 
insumpta; ac si virtus exercituum et Romani 
nominis gloria pateretur, inventus in ipsa Britannia 
terminus. Namque Clota et Bodotria diversi maris 
aestibus per inmensum revectae, augusto terrarum 
spatio dirimuntur. Quod tum praesidiis firmabatur 
atque omnis propior sinus tenebatur, summotis velut 
in aliam insulam hostibus. 


Ireland. 

24. Quinto expeditionum anno nave prima trans- 
gressus ignotas ad id tempus gentes crebris simul 
ac prosperis proeliis domuit; eamque partem 
Britanniae quae Hiberniam aspicit copris instruxit, 
in spem magis quam ob formidinem, si quidem 
Hibernia medio inter Britanniam atque Hispaniam 
sita et Gallico quoque mari opportuna valentissimam 
imperii partem magnis in vicem usibus miscuerit. 
Spatium ejus, si Britanniae comparetur, angustius, 
nostri mais insulas superat. Solum caelumque 
et ingenia cultusque hominum haud multum a 
Britannia differunt. Interiora parum, melius aditus 
portusque per commercia et negotiatores cogniti. 
Agricola expulsum seditione domestica unum ex 
regulis gentis exceperat ac specie amicitiae in 
occasionem retinebat. Saepe ex eo audivi legione 
una et modicis auxiliis debellari obtinerique Hiber- 
niam posse; idque etiam adversus Britanniam 
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profutnrum, si Romana ubique arma et velut e 
conspectu libertas tolleretur. 


Agricola’s Progress in the North. 


25. Ceterum aestate, qua sextum officii annum 
incohabat, amplexus civitates trans Bodotriam 
sitas, quia motus universarum ultra gentium et 
infesta hostibus exercitus itinera timebantur, portus 
classe exploravit; quae ab Agricola primum ad- 
sumpta in partem virium sequebatur egregia specie, 
cum simul terra, simul mari bellum impelleretur, 
ac saepe isdem castris pedes equesque et nauticus 
miles mixti copiis et laetitia sua quisque facta, 
suos casus attollerent, ac modo silvarum ac mon- 
tium profunda, modo tempestatum ac finctuum 
adversa, hinc terra et hostis, hinc victus Oceanus 
mnilitari jactantia compararentur. Britannos quoquc, 
ut ex captivis audiebatur, visa classis obstupe- 
faciebat, tamquam aperto maris sui secreto ultimum 
victis perfugium clauderetur. Ad manus et arma 
conversi Caledoniam incolentes populi, paratu 
magno, majore fama, uti mos est de ignotis, op- 
pugnare ultro castella adorti, metum ut provocantes 
addiderant ; regrediendumque citra Bodotriam et 
excedendum potius quam pellerentur ignavi specie 
prudentium admonebant, cum interim cognoscit 
hostis pluribus agminbus irrupturos. Ac ne super- 
ante numero et peritia locorum circumiretur, cdiviso 
et ipse in tres partes exercitu incessit. 


A Night Attack upon the Ninth Legion. 

26. Quod ubi cognitum hosti, mutato repente 
consilio universi nonam legionem ut maxime in- 
validam nocte adgressi, inter somnum ac trepida- 
tionem caesis vigilibus irrupere. Jamque in ipsis 
castris pugnabatur, cum Agricola iter hostium 
ab exploratoribus ecdoctus te vestigiis insecutus; 
velocissimos equitum peditumque assultare tergis 
pugnantium iubet, mox ab universis adici clamorem ; 
et propinqua luce fulsere signa. Ita ancipiti malo 
territi Britanni et Romanis rediit animus, ac 
securi pro salute de gloria certabant. Ultro quin 
etiam erupere. et fuit atrox in ipsis portarum 
angustiis proelium, donec pulsi hostes, utroque 
exercitu certante, his, ut tulisse opem, illis, ne 
eguisse auxilio viderentur. Quod nisi paludes et 
silvae fugientes texissent, debellatum illa victoria 
foret. 

The Britons prepare for War. 


27. Cujus conscientia ac fama ferox exercitus nihil 
virtuti suae invium et penetrandam Caledoniam 
inveniendumque tandem Britanniae terminum 
continuo proeliorum cursu fremebant. Atque illi 
modo cauti ac sapientes prompti post eventum ac 
magniloqui erant. Iniquissima haec bellorum con- 
dicia est: prospera omnes sibi vindicant, adversa 
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uni imputantur. At Britanni non virtute se, seq 
occasione et arte ducis victos rati, hihil ex arro. 
gantia remittere, quo minus juventutem armarent, 
coniuges ac liberos in loca tuta transferrent, coetibus 
ac sacrificiis conspirationem civitatum sancirent. 
Atque ita irritatis utrimque animis discessum. 


The Adventures of the Usipian Cohort. 

28. Eadem aestate cohors Usiporum per Ger- 
manias conscripta et in Britanniam transmissa 
magnum ac memorabile facinus ausa est. Occiso 
centurione ac militibus, qui ad tradendam dis- 
ciplinam immixti manipulis exemplum et rectores 
habebantur, tres liburnicas adactis per vim guberna- 
toribus ascendere; et uno renavigante, suspectis 
duobus eogue interfectis, nondum vulgato rumore 
ut miraculum praevehebantur. Mox ad aquandum 
atque utilia raptum egressi et cum plerisque Britan- 
norum sua defensantium proelio congressi ac saepe 
victores, aliquando pulsi, eo ad extremum inopiae 
venere, ut infirmissimos suorum, mox sorte ductos 
vescerentur. Atque ita circumvecti Britanniam, 
amissis per inscitiam regendi navibus, pro prae- 
donibus habiti, primum a Suebis, mox a Frisiis 
intercepti sunt. Ac fuere quos per commercia 
venumdatos et in nostram usque ripam mutatione 
cmentium adductos indicium tanti casus illustravit. 


sAgricola’s March to the Grampians.—The Specch of 
Galgacus to his Follawers. 


29. Initio aestatis Agricola domestico vulnere 
ictus, anno ante natum filium amisit. Quem casum 
neque ut plerique fortium virorum ambitiose, neque 
per Jamenta rursus ac maerorem muliebriter tulit : 
ct in luctu bellum inter remedia erat. Igitur 
praemissa classe, quae pluribus locis praedata 
magnum et incertum terrorem faceret, expedito 
exercitu, cui ex Britannis fortissimos et longa pace 
exploratos addiderat,ad montem Grampium pervenit, 
quem jam hostis insederat. Nam Britanni #ihil 
fracti pugnae prioris eventu, et ultionem aut servi- 
tium expectantes, tandemque docti commune peri- 
culum concordia propulsandum, legationibys et 
foederibus omnium civitatum vires exciverant. 
Jamque super triginta milia armatorum aspicie- 
bantur, et adhuc adfluebat omnis juventus et quibus 
cruda ac viridis senectus, clari bello et sua quisque 
decora gestantes, cum inter plures duces virtute et 
genere praestans nomine Galgacus apud contractam 
multitudinem proelium poscentem in hunc modum 
locutus fertur :— 

30. Quotiens causas belli et necessitatem nostram 
intueor, magnus mihi animus est hodiernum diem 
consensumgue vestrum initium libertatis toti Bri- 
tanniae fore; nam et universi servitutis expertes 
et nullae ultra terrae ac ne mare quidem securum 
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inminente nobis classe Romana, Ita proelium atque 
arma, quae f@rtibus honesta, cadem etiam ignavis 
tutissima sunt. Priores pugnae, quibus adversus 
Romanos varia fortuna certatum est, spem ac sub- 
sidium in nostris manibus habebant, quia nobilissimi 
totius Britanniae eoque in ipsis penetralibus siti 
nec servientium litora aspicientes, oculos quoque a 
contactu cominationis inviolatos habebamus. Nos 
terrarum ac libertatis extremos recessus ipse ac 
sinus famae in hunc diem defendit ; atque omne 
ignotum pro magnifico est: sed nunc terminus 
Britanniae patet, nulla jam ultra gens, nihil nisi 
fluctus et saxa, et infestiores Romani, quorum 
superbiam frustra per obsequium ac modestiam 
effugeris. Raptores orbis, popstquam cuncta vastan- 
tibus defuere terrae, jam et mare scrutantur: si 
locuples hostis est, avari, si pauper, ambitiosi, quos 
non Oriens, non Occidens satiaverit: soli omnium 
opes atque inopiam pari adfectu concupiscunt. 
Auferre, trucidare, rapere falsis nominibus imperium, 
atque ubi solitudinem faciunt, pacem appellant. 


NOTES TO TACITUS. 
Chap. XX1II.—Tanaum. It is quite uncertain what 1iver is 
here referred to. 
Periti. ‘‘ Men trained in war.” 


Opportunitates locorum. This phrase must be turned round 
in English—“ favourable spots.” 

Annuis copiis. ‘A year's provisions.” 

Sibi quisque presidio. Preesidio is here the predicative 
dative, and the exact mekning of the words is “cach 
was a guard for himself,” i.e, ‘‘each held his own fort.” 


Chap. XXTIT.—“ The fourth summer was spent in rendering 
secure those parts of the country which he had hastily 
traversed.” 

Clota et Dodotria, “the firths of Clyde and Forth.” Omnis 
propior sinus is the country south of the Forth and Clyde, 
nearcr of Course to the Roman territory ; while the ex- 
pression velut in aliam insulam is intelligible if you 
remember that the portion of Scotland lying north of 
the Forth and Clyde is almost an island. 


Chap. XXIV. — Transgressus. This implies that Agricola 
crossed over from the Clyde. 


Nave prima, The meaning of these words is a little obsenre. 
am ship may be the first ship in the fleet, or the first 
man ship that ever visited Ireland. 


Eamque partem, etc. ‘‘He furnished with troops that part 
of Britain which looks upon Ireland,” 

In spem—i.e., ‘In the hope (of conquest).” 

Hibernia medio inter Britanniam atque Hispaniam. It seems 
strange to describe Ireland as between Britain and Spain, 
and conveniently placed for the Gallic Sea, but Tacitus 
thought that Spain extended farther to the north than 
it actually does. 


Magnis in vicem usibus. ‘With great mutual benefits.” 

Interiora parum. The text here is uncertain, and different 
editors have adopted different readings. The words 
tntertora parum are purely conjectural, but they help 


out the sense, and give a meaning to the melius that 
follows, 
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Idque etiam adversus, etc. This is a report of what Agricola 
said; and the clause is, therefore, constructed according 
to the rules of Orutio Oblique. 


Chap. XXV.—Ultra gentium. The remoter tribes, who dwelt 
in the Highlands, 

Quae ab Agricola, ete. The meaning of this is that Agricola 
first employed his fleet as a part of his forces ; but now 
that it was of no practical use, he retained it asa form 
of display. 

Egregia specie. ‘‘ With imposing effect.” 

Mizxti copiis et laetitia. Copiis here means ‘ provisions,” and 
the phrase is rendered by Messrs. Church and Brodribb, 
‘* joyously sharing the same meals.” 

Comparentur. In English we should express this by an 
active verb: ‘And they compared with a soldier's 
arrogance.” 

The sight of the fiect ” 

Ad manus etarma, ‘To arms.” 

Ultro, This implies that the Britons took the initiative— 
“unprovoked.” 

Ut provocantes, ‘Issuing the challenge. ’ 


Ignavi specie prudentinm. “The timid under the pretence 
of being prudent.” 


Cognoscit—i.e., Agricola. 


Visa classis. 


Chap. XXVI.—Pugnabatur. © The battle was being fought ” 

Exploratoribus, The word ezploretor has a special military 
meaning, viz., ‘‘scout.” In this sense it 13 frequently 
employed by Cresar. 

Propningua luce. ‘* At the approach of dawn.” 

Ultro quin etiam. The word altro is used by Tacitus with 
remarkable effect. Here it imples that the Romans 
being no longer content to oppose the enemy's attack, 
attacked in turn. 

Debellutum. The foree of de in this verb should be noted : 
‘The war would have been finished.” 


Chap. XXVIT.—Crjus 
Nihil tnvium. 


Sceil. victoriae. 

“Nothing stood in the way of.” 

Modo cuncti ac sapientes. When the Britons threatened to 
take the offensive (see Chap. XXV.), the Romans thought 
that they should retire to the Inther side of Bodotria 
(regrediendum citra Bodotriam), At the first encounte1, 
they demanded that they should penetrate the rccesscs 
of Caledonia, 

Occasione. ‘*Opportune action.” 

Conspirationem. This word should be rendered ‘‘ confederacy. ” 


Chap. XXVITI,—Usiporum. The “‘Usipetes,” as they are 
generally called, were a German tribe that dwelt on the 
Rhine. 

Germanias. This is in the plural, because the two German 
provinces is meant, 

Manipulis, The literal meaning of manipulus is a “ handful.” 
But inasmuch as in early times the standard of a company 
in the Roman army consisted of a pole, surmounted by @ 
handful or bundle of hay, manipulus came to mean a 

coinpany.” 

Liburnicas. ‘ Brigantines,” a sort of fast-sailing ship. The 
name is derived from the Liburni, a people of Illyria. 

Infirmissimos suorum. The strong first ate the weak, and 
then drew lots for cach other. 

Nostram ripam. “ Our bank of the river"—i.e., the bank of 
the Rhine nearest to Rome. 


Tllustravit. ‘* Rendered famous." 
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Chap, XXIX.—Ambitiose. Ambittoeus, it should be remembered, 
has nothing, save in one unusual sense, to do with the 
English word “ambition,” Its primary meaning Is 
‘“‘ going round,” whence it implies, ‘‘ acting for the sake 
of vainglory or ostentation.” Such is its meaning here, 


Rursus. ‘On the contrary.” 
Inter remedia erat. ‘‘ Was one of his reliefs.” 


Expedito. Expeditus is the past participle of expedio and means 
“light,” ‘‘ready.” Translate it here “‘ unimpeded by 
bagyage.” 

Ultionem aut servitutem expectantes. ‘* Determined to take 
vengeance or accept slavery ” will represent the sense. 

Legationibus et foeleribua, ‘‘ By the sending of envoys and 
the conclusion of treaties.” ° 


Cruda ac viridis, ‘‘ Fresh and green.” Cruda is an un- 
common epithet for old age. 


Fertur. This word implies that Tacitus is not quoting the 
verba ipsissima of Galgacus, but is merely writing sucha 
specch as Galgacns may be supposed to have made. 
Herein Tacitus follows the example of Thucydides. 


Chap. XXX.— Necessitatem mnostram. ‘‘ Our unavoidable 


position,” 

Magnus mihi animus. Lit., ‘*There is to me a gond 
courage,” i.¢., “ Tam quite hopeful.” 

Consensum vestrun, i.e, the union of the various British 
tribes, to which reference was made in the last chapter. 


Nullue ultra terrae. In Roman geography Britain was the 
western verge of the world. 


Priores pugnae, ete, The arguineut of this passage is as 
follows :—In previous battles other tribes have con- 
tended against the Romanus with varying success, and 
this is a good augury for us, who are of the best blood 
and who have never contemplated slavery. 

Spem ac subsidium. Here two words are used to express a 
single idea according to the figure which the grammarians 
call hendiadys. Messrs. Church and Brodripp translate 
it, “hope of succour.” 


Nobilissimit, This word refers not to conduct but to birth, 
and means ‘‘the best bred” The Caledonians naturally 
would have suffered less from admixture with foreigners 
than the Britons of the south. 


Oculos quoque a contactu, etc, This is a somewhat extrava- 
gant expression. It is noteworthy that Tacitus insists 
throughout on the Britons’ love of freedom, a quality 
which they are said to possess even to-day. 


Nos terrarum ac libertatis extremos, The whole of this 
sentence is compressed and obscure. In the first place, 
extremos must be very freely rendered, “ who inhabit the 
confines of the world and liberty.” Then sinus famae is 
not easily intelligible. ‘The hiding-place of their 
fame” is a close translation, bnt what is meant is that 
on aceount of their remote situation their fame had not 
reached the world. 


~— 


KEY TO TACITUS (continued). 


16. When with these and the like reasons they had aroused 
each other, they unanimously took arms. Boadicea, of royal 
descent, although a woman, led the revolt; fer in conferring 
sovereignty, they make no distinction of sexes. They not only 
attacked the Roman garrisons scattered over the country, but 
having stormed the forts, even carried their arms into the 
Roman settlement, the seat of servitude; nor did rage com- 
Dining with victory dispense with any kind of cruelty practised 
by barbarians. In truth, had not Paulinus, upon learning the 
revolt of the province, come with speed to its relief, Britain 
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had been lost. Yet, hivthe success of a single hattle, he reatored 
the country to its previous state of subinission though several 
continued in arms, such namely as the consciousness of rebel- 
lion and the fear of the governor more particularly troubled, 
He, excellent as he was in all other respects, vet treatod such 
as had surrendered with arrogance, and was as severe as if 
avenging his own injury. Therefore, Petronius Turpilianus 
was sent out as being more open to appeals, and as one who, 
being unacquainted with the delinquencies of the enemy, would 
be more gentle to their remorse. Turpilianus, when he had 
quite appeased the late conunotions, ventured upon nothing 
further, and then delivered the province to Trebellitus Maximus. 
He, sti]] more inactive than his predecessors, and with no ex) er- 
ience of active service, held the srovince by a certain com- 
plaisance in his administration. The barbarians had now.like- 
wise learnt to make allowance for attractive vices. Moreover, 
the civil wars which then intervened, furnished a proper excuse 
for inaction. But trouble was caused by mutiny ; for soldiers 
inured to campaigns were through idjeness grown turbulent. 
Trebellius, disgraced and humiliated because he escaped the 
wrath of the soldiers by running away and hiding, afterwards 
exercised authority on sufferance, as if there had been a bargain 
that the soldiers should keep their licence, the general his life. 
So in this mutiny no blood was spilled. Neither did Vettius 
Bolanus, as the civil war continued, worry Britain with dis- 
ciple. Towards the enemy there still remained the sage 
negligence ; there was the satne insubordination in the camp, 
only that Bolanus, an innocent man and odious for no sins, 
gained their affection instead of authority. 


17. But when Vespasian had, with the possession of the rest 
of the world, also restored Britain to order, in it were seen great 
commanders, noble armies, and the hope of the enemy abated. 
Petilius Cerialis struck them at once with terror, by attacking 
the community of the Brigantes, reckoned the most populous 
of the whole province. There followed many encounters, such 
as On some occasions proved bloody. So that he either con- 
quered or at least attacked most part of their country. In 
truth, though Cerialis would have eclipsed the vigilance and 
fame of any other successor, yet Julius Frontinus sustained 
the burden; and, a great man as far as was permitted, he by 
the sword subdued the powerful and warlike nation of the 
Silures, struggling against the difficulties of place as well as 
the valour of the eneiny. 


18, Such was the condition of Britain, such the fortune of 
the war which Agricola found upon his arrival about the 
middle of summer, when the soldiers, as though the cain- 
paign were over, were bent upor inaction, and the encmy were 
waiting an opportunity, The tribe of the Ordovices had 
not long before his coming-slaughtered nearly a whole squadron 
serving upon their confines; and by that essay the province 
was excited, while those who wished for war commended the 
action as an example, and watched the spirit of the new Jegate. 
Meantime Agricola—though the summer was over, tho&igh the 
trooy's were dispersed over the province, though the fact that 
peace for that year had been taken for granted seemed likely 
to cause delay and difficulty to one about to begin war, and to 
most people it seemed better that suspected points should 
be watched—dctermined to meet the danger. Hence, having 
gnthered together a band of veterans, with a small body of 
auxiliaries (as the Ordoviees dared not descend into level 
ground), he, to inspire his men with equal courage against a 
common danger, marched in person in front of the ranks, and 
led his force uphill, Almost the whole tribe was cut off; but, 
Well aware that it behoved him to maintain his success, and 
that with the issue of his first attempts all the rest would 
correspond, he conceived a design to reduce the Isle of Anglesey, 
a conquest from which Pawlinus was recalled by the general 
revolt of Britain, as above I have recounted. But as this 
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counsel was premature, ships were found wanting; the capacity 
and firmness of the general managed the crossing. The chosen 
men of the auxMiaries, disencumbered of their baggage (such as 
were experienced in fords, and according to the usage of their 
country were dexterous in swimming, so as in the water at once 
to manage themselves, and their horses and arms), he caused 
to make an onset so sudden that the enemy were struck with 
consternation, as men who expected that if the Romans did 
attack, they would come by sea in ships, and now believed no 
enterprise difficult and insurmountable to such assailants. 
Thus they sued for peace, and even surrendered the island ; 
and thence Agricola was already considered as a renowned and 
great commander ; for that, at his first entrance into the pro- 
vince, a time which other governors are wont to waste in show, 
or in a round of duties, he preferred feats of labour and of 
peril. Nor did he apply his success to vain glory, or apply the 
title of canipaign or of victory to the task of keeping subjects 


in check; nor did he set forth his exploits in a lanrelled’ 


letter. But even by disguising his fame, he enlarged it; us 
amen considered how vast must be his hope for the future 
when he said nothing of such great achievements. 


19. For the rest, thoroughly acquainted with the temper of 
his province, and taught also by the experience of others that 
little is gained by arms where oppression follows, he determined 
to cut off all the causes of war. Beginning, therefore, with 
himselfand his own, he kept his own household under restraint, 
& task which to many proves not less difficult: than that of 
governing a province. By no freedmen or slaves was aught that 
concerned the public transacted. In choosing (for service) cen- 
turions and soldiers he was swayed by no personal interest, nor 
by anyone’s recommendation and suit, but he ever thought that 
the best soldiers were the most trustworthy. All that passed 
he knew, but did not follow all things up. Upon small offences 
he bestowed pardon; for such as were great he exercised pro- 
portionate severity. He frequently was satisfied not with the 
punishment, but with remorse. In conferring offices and em- 
ployments, he rather chose men who were not likely to trans- 
gress, than afterwards condemn transgressors. He softened the 
exaction of grain and the tribute by causing an equal distribution 
of public burdens ; since he abolished whatever exactions had 
been devised for gain, and were therefore more grievously en- 
dured than the tribute itself. For the inhabitants were forced 
to bear the mockery of waiting at their closed barns, and of pur- 
chasing their own corn and bringing it up to a fictitious price. 
Long journeys and distant places were fixed upon for them, in- 
somuch that the states, with winter-quarters near them, must 
carry corn to remote places and difficult of access, to the 
end that what was easy to be had by all might produce gain 
to a few, 


20. By suppressing these grievances immediately in hi» first 
year, he gave hack to peace her good report; peace which, either 
through thé rieglect or severity of his predecessors, was 
till tfen dreaded no less than war. But upon the coming 
of summer, he assembled his army, was often with his 
troops on the march, praised good conduct, and checked the 
stragglers. He himself chose the ground for encamping ; he 
himself explored the firths and woods; and to the enemy, 
all the while, he permitted no peace, but was ever <istress- 
ing them with sudden incursions. Then, having sufficiently 
alarmed them, would by sparing them display the allurements 
of peace, By this conduct, several communities, which till 
that day had been independent, laid aside hostility, gave 
hostages, and were begirt with garrisons and fortresses, with 
& just contrivance and a care, with which no newly conquered 
part of Britain had hitherto been treated. 


21. The following winter passed undisturbed, and was 
employed in salutary: measures. For, to the end that men 
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scattered and nncivilised, and thence easly instigated to war, 
might by a taste of pleasures be reconciled to quiet and re- 
pose, Agricola privately exhorted them, then assisted them 
out of the public funds, to build temples, courts, and houses, 
praising the assiduons and reproving the lazy; so that an 
honourable rivalry was substituted for compulsion. He also 
gave the sons of the chiefs an education in the liberal arts 
und advanced the natural powers of the Britons beyond 
the industry of the Gauls; so that they who had so latcly 
scorned the Roman Janguage, were become fond of its elo- 
quence. Thence they began to honour our apparel, and the 
toga was frequent. By degrees they proceeded to the incite- 
ments of vice—the portico, the hath, the sumptuous banquet. 
Nay, all this innovation was by the ignorant styled politeness, 
when 1t was indeed part of their bondage. 





GREEK.—XI. 
[Continued from p. 198.) 
THE VERB—GENERAL EXPLANATIONS — THE 
SUBSTANTIVE VERB eiut, 1 AM. 

IF we examine the proposition 6 orpariérns éoriy 
ayabos, the soldier is good, we shall see that it con- 
sists of three parts. ‘O orpariwrns, the soldier, is 
what. is termed the sudject of the proposition ; that 
is, it is that of which something is asserted or 
declared. "A-yades, good, is the attribute, or that 
quality which is asserted of the subject soldier. 
The word éoriy, is, which connects the subject and 
attribute together (hence called the copula), is the 
Verb, so named because it is the principal word in 
the proposition; without a verb there could be no 
proposition. Its essential function is to affirm or 
declare something of the subject; thus, here it 
affirms of the soldier that he is good, The term 
predicate is applied by some grammarians to the 
attribute alone; by others, to the copula and 
attribute together: thus— 


Subject. Comula, Predicate. 
6 orpariorns early ayadds. 
Or— 
Subject. Predicate. 
Verb. Altribute, 
6 orpariorns early ayabds. 


Very often the verb forms by itself the predicate 
of a proposition, and contains both the copula 
and the attribute—that is, the verb by itself 
makes the affirmation: thus, Avdw, Z lovse, where 
loosing is predicated or affirmed of the subject J. 
Here the subject is a pronoun; and since the 
person intended is marked by the termination of 
the verb (called the personal suffix), the subject 
is involved in and expressed by the word itself. 
Accordingly, in Greek, as in Latin, a verb may 
contain in itself the subject, the copula, and the 

« predicate ; in other words, it may comprise both 
predicate and subject. 
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VOICES. 
(1) Avw, Tt loose. Active. 
(2) Adonai, I loose myself. Middle. 
(3) Avopa, JT am loosed. Passive. 


Here we have a verb in three forms. The fi:s‘ 
form is called the Active Voice, the second form is 
called the Middle Voice, the third form is called 
the Passive Voice. In the active voice, the subject 
acts; in the passive voice, the subject is acted 
upon; in the middle voice, the action comes back 
upon the subject—that is, the subject is both acting 
and acted upon. It is called middle because it 
stands in sense midway bet vcen active and passive, 
partaking of the signification of both. These 
varieties, it will be no‘iced, are varieties in both 
form and meaning. ‘Thus, Avw, the active, differs 
in form from Avoue:, the middle. It differs also in 
signification ; for while Avw signifies Z louse, Avouat 
signifies I luose myself. 

Verbs in the active voice are either transitive or 
intransitive. They are called transitive when the 
action passes on to, and acts upon, something which 
is called the object, as Avw tov bv’pa, IT loose the 
man, where the object &vdpa is acted upon by the 
subject of Adw. In an intransitive verb the action 
does not pass on to an object, as @aAAw, J bloom. 
It is obvious that an intransitive verb can have no 
passive voice. Some intransitive verbs, however, are 
found with a middle voice, inasmuch as the middle 
does not always denote an action done zo oneself 
(like rurroucu, J strike myself), but also an action 
done for oneself, as mapackevd(oua: Setrvov, I pre- 
pare a meal for myself ; and it is in this latter sense 
that some intransitive verbs may have a middle 
voice—e.g., verbs in -evw: as, Bovdevw, J am a 
counsellor ; BovAevoua, J ama counsellor for myself, 
L deliberate. 

In relation to numbers (2) and (3), as given 
above, it may be noticed that the English Z douse 
myself and I am loosed are very nearly related in 
meaning. If I loose myself, clearly, I am loosed. 
The chief difference between the two is, that in 
the former the action is restricted to one person, 
namely, the subject; while, in the latter, it ex- 
tends to a second person—the person, that is, by 
whom the subject is wrought upon. The differ- 
ence, in consequence, is rather in the person 
than the act. Accordingly, the form remains 
the same, being in both cases Avoua. Indeed, 
two forms are found only in the future and aorist 
tenses. 

Very few, if any, verbs are known to possess all 
the tenses of the three voices, as they might be 
formed analogically. What forms really exist will 
appear as we proceed, ° 
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TENSES. 

The tense is that modification of tha verb which 
indicates the time of the action, whether past, 
present, or future. 

The tenses are divided into two classes—primary 
or principal, and secondary or historic. 


(i.) Prineipal Tenses. 
(1) Present. Aiw, I loose. 
(2) Future. avow, J shall loose. 
(3) Perfect. Aevuna, T have loosed. 
(ii.) Historie Tenses. 
(1) Imperfect. gavov, J was loosing, I loosed. 
(2) Aorist. trvoa, J loosed. 
(3) Pluperfect. éreAvan, J had loosed. 
Each of the historic tenses is formed from its 
corresponding principal ; thus :—- 
AeAuKa. 
€ACAUKY. 


Avow. 
Zd\vea. 


Avw. 
tAvoy. 


f Principal. 
TEBEES \ Historical. 


The exact manner of their formation will be 
explained by-and-by. At present observe that an 
action may be considered as now proceeding— 
the present tense; as proceeding in past time— 
the imperfect. tense ; as proceeding in time to 
come—the future tense; as actually done in past 
time—the arist tense; as having proceeded in 
past time—the perfect tense; and as having pro- 
ceeded previously to some other past act—the 
pluperfect tense. Accordingly, the present tense 
properly signifies, as in Avw, LZ am loosing; and 
the passive, Avoug, J am being loosed. Mark, also, 
that the IMPERFECT denotes both an act going on 


- in the past, and a continual and repeated act. The 


AORIST, as the word signifies, denotes an action as 
simply past, without any exact limitation, and so 
is called the indefinite (such is the meaning of the 
term) tense, or the tense of historical narrative. It 
is constantly used in Greek where we should use a 
pluperfect in English. The PERFECT denotes a past 
act which, in itself or in its consequences, comes down 
to or near the present time. The PLUPERFEOT de- 
notes an act done and past, when another past act 
Was proceeding or was completed. Double fornts are 
found of some of these tenses—viz., of the perfect, 
future (in the passive voice), and aorist (commonly 
distinguished as the first, or weak, and the second, 
or strong, aorist). A third future, or perfect passive 
future, is also found. 
Only few verbs have both forms. 


MOODS. 
Mood is a grammatical term employed to point 
out the manner of an action. If we describe an 
act as simply taking place, we use— 


(1) The Indicative—as aAtw, I loose, 


GREEK. 


° so called because it merely indicates or declares the 
act. This isthe mood used, with a few exceptions, 
in independent statements. 

If we describe an act as dependent on some other 
act, as dependent on a conjunction or a verb, we 
employ— 

(2) The Subjunctive—as rALw, I may loose. 


This is the mood of dependence, or of conception, 
so called because it implies dependence on another 
act expressed or understood ; that is, an act really 
performed or conceived of in the mind. 

(3) The Optative mood (Atom) has two leading 
uses. (@) It expresses a simple wish, as Avomu, may 
I loose ; hence its name, derived from opto, J wish. 
(b) In dependent sentences, when the act expressed 
in the principal sentence is in an historic tense, the 
optative supplies the place of the subjunctive in the 

"dependent sentence: e.g.— 
Principal. 
Touro Taw wa 


Subjunctive. 
Avw, tJ do this that I 
may loose, 

Historic. 
But, rovro érolovy iva 


Ontatirve. 
Avo, J did this that I 
might loose. 


If we express an act in the way of command, 
we use— 


(4) The Imperative—as rive, loose thou. 


These four moods are called jinite (that is, 
definite or limited), because they all express the 
act under certain limitations or modifications, 

But if we express an act indefinitely, or in its 
abstract form—disconnected, that is, from person 
or number—we then employ the mood termed 


(5) The Infinitive—as aAdvew, to loose. 
Another modification of the verb is found in— 


(6) The Verbal Adjectire—avréos, one who must 
be loosed, 
which resembles the Latin participle passive in -dus 
(as, amandus, he must be loved), and has a passive 
force. 
? THE PARTICIPLES. 

Participles are so called because they partake 
of the qualities of the verb and the adjective. 
As expressive of the quality of the verb, they 
denote action; as expressive of the quality of the 
adjective, they denote modification. For ex- 
ample, BovAetwy avfp, a counselling man (that is, 
@ counsellor). 

PERSONS. 

In Greek, as in English, there are three persons. 
Ist, the speaker (7); 2nd, the person spoken to 
(thou) ; 8rd, the person spoken of (de). The persons 
in Greek are in general indicated by personal 
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endings—that is, changes in the termination of the 
verb: for example— 


2nd Person. 8rd Person. 
Av-ers, thou loosest. Av-e:, he looses, 


Ist Person. 
Av-w, I loose. 


In the English terminations, -st, -s, we have an 
example of these person-endings. 


NUMBERS. 

As in nouns, so in verbs, the Greek has three 
numbers—the singular, the plural, and the dual. 
The singular number denotes one single object; 
the plural denotes more objects than one; and 
the dual denotes precisely two objects. The dual, 
however, is seldom used, unless it is required to 
specify the number two. The first person of the 
dual is supplied by the form of the first person 
plural. 

CONJUGATIONS, 

The term conjugation denotes peculiarities of 
formation in number, person, tense, mood, and 
voice. These peculiarities in Greek have been 
brought under two heads, and so two conjugations 
have arisen. These are (i.) verbs of which the first 
person singular ends in -w (this class comprehends 
the great bulk of the Greek verbs); and (ii.) verbs 
of which the first person singular ends in -u: (these 
verbs are few in number, but—from their meaning 
— of very frequent occurrence): ¢.g.— 


(i.) Av-w, I loose. 
(ii.) Yorn-mi, I place. 


PREFIXES, SUFFIXES, AND STEMS. 

The essential elements which make up the finite 
verb may be distinguished as stem, and personal 
suffixes. In the secondary tenses of the indicative 
there is also the prefix, called the augment: ¢.g.— 
Augment. Stem. Inflexion. 

€- Avo- -a (originally -y), I loosed. 

Moreover, there are mood suffixes, and also in 
some cases a euphonic vowel is inserted between 
the tense-stem and the personal suffix. 

We must further distinguish the simple stem 
(which is the fundamental part of the verb, and 
is sometimes identical with the root) and the 
tense-stems (i.e., those modifications of the simple 
stem which are seen in the various groups of 
tenses). 

The simple stem of the verb may in most verbs 
be found by removing the augment and the personal 
ending of the second, or strong, aorist—e,g., &-Aim-or 
(second aorist of Aefrw) shows Arw- as the simple 
stem ; and, again, in the first aorist of Avw, by drop- 
ping the personal-ending -a we get édvo-, of which 
form the e- is the augment or prefix, the force of 
which is to denote past time. Remove this, and 


260 


we have left the tense-stem of the first aorist active 
(Avc-). This is formed by the addition of sigma 
(s) to the simple stem ; and hence the first aorist is 
also known as the “sigmatic” aorist, though, as 
will be observed, in some cases the s is lost, and 
compensation made by vowel-changes in the stem. 
This is the case in all liquid stems: e.7, root uer- 
gives as first aorist &-uev-c-a, which appears as 
d-uweiw-a. 

According to the general statements and explana- 
tions already set forth, the verb may be regarded as 
a total comprising a number of ideas or representing 
a number of facts. This may be exemplified in Acixw, 
I leave, and Aapbenrny, they two might hare been 
left. Thus:— 

Person, Number. Tense. Mooi. Voice. 
Ist. Singular. Present. Indic. Active. 
Aor. Ist. Optat. Passive. 


Aelrw. 
AaPOechrnv. 3rd. Dual. 


From this instance it may be seen that the Greek 
verb varies, or is modified in person, in number, in 
tense, in mood, and in voice. Accordingly, it is the 
business of the learner to become familiar with the 
verb in all these its modifications, so as to at once 
recognise every form he may meet with in reading, 
and be ready at first sight to assign its meaning. 
It will be necessary to go through these modifica- 
tions in detail. 

Before we proceed to the general conjugation of 
the Greek verbs, we must present a peculiar form— 
namely, that of the substantive verb, or verb of 
existence, efva:, tv be, with some parts of which the 
student is already familiar; and we must give at 
once the main rules for the accentuation of verbs. 


ACCENTUATION OF VERBS. 


We have already seen that the general principle 
for the accentuation of verbs is that they throw 
back the accent as far as possible—that is, place it 
as near the beginning of the word as the general 
rules summed up above allow. 

It must also be remembered that participles, like 
adjectives, follow the laws that determine the ac- 
centuation of nouns; and that in compound verbs 
the accent can never precede the augment (e¢.7., not 
bverxov but dvetxov, not rdpnoav but rapjear). 

There are, however, a good many exceptions to this 
general principle, which must be carefully observed. 

I. All active optatives third person singular in 
-o1 and -a are accented on the penultima (z.e., are 
paroxytone, since -o: and -a are counted as long in 


II. The infinitives of the first aorist active, the 
second aorist middle, the perfect passive, and all 
infinitives in -vyq, are accented on the penultima 
(i.e., either paroxytone or properispomenon, accord- 
ing to the length of the last syllable). 
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III. The second aorist infinitive active is always 
accented on the last syllable (perispomenon). 

IV. The second aorist participle active, all active 
participles of verbs in -x:, and all in -es and -ws, 
are oxytone. 

V. The perfect passive participle is paroxytone. 

VI. The imperative of the second aorist middle 
(second person singular) in -ov is perispomenon, 
with a few exceptions. 

To these must also be added (though they are 
rather apparent than real exceptions) the circum- 
flexed futures, the subjunctives of the passive aorists 
and of verbs in -4: (circumflex), and the optatives of 
verbs in -«, With all other cases of contraction. 


CONJUGATION OF THE VERB eiul, I AM. 
INDICATIVE MOOD. 


Singular. 
PRESENT. IMPERFECT. FUTURE. 
1. eiut, J am. qv or 4, Twas. e*ocoua, J shall be. 


to 


hoba, thou wast. ton or -e, thou 


shalt be. 


el, thou art, 


3. dol. he is. hv, he was, Xora, he shall be. 
Dual, 
2, farov,youtno Frov, you two trecbov, you two 
are. mere. shall be. 
3. rrov, they Hrnv, they tno taecdov, they tno 
two are. mere. shall be. 
Plural. 
1. fouev, ne are. Fuev, we were. ropueba, we shall 
be. 
2. fore, youarce. hre, you were. recbe, you shall 
be. 
3. elal, they are. hoa, they were. %oovrat, they shall 
be. 
SUBJUNCTIVE MOOD. 
PRESENT. 


. w I may be. 
. as, thou mayst be. 
. Ti, he may be. 


Si ng. 


1 
2 
3 
Dual. 2. Frov, you two may be. 
3. Frov, they two may be. 
1. duev, we may be. re 
2. Fre, you may be. 
3 


. wo, they may be. 


Plur. 


OPTATIVE MOOD. 


PRESENT, FUTURE, ® 
Sing. 1. ety, I might be. évoiuny. 
2. elms, thou mightst be. Zrou0. 
3. eln, he might be. ¥rotro. 
arwwee 2. (elnrov) elrov, you two might be. kro. or. 
3. Celntny) efrny, they two might be. eroicOny. 


* N.B.—This tense of this mood is only used in Oratio 
Obliqua to represent the future indicative of Recta, the optative 
being the regular mood of Oratio Obliqua. Thus «ty answers 
to eri, and €roro to éorat. 


GREEK. 


Plur. 1. (elnuer) elpev, we might be. écolueba. 
2. (elnre) elre, you might be. Eroiode. 
3. (elnoav) elev, they might be. tcovro. 


IMPERATIVE MOOD. 
PRESENT. 
Dual, 2. torov, be ye two. 
3. forwy, let them 
two be. 


Sing. 2. tc, be thou. 
3. Far, let him be. 


Plur, 2. tare, be ye. 
3. dvrwy, let them be. 
INFINITIVE MOOD. 


Present. elva, to be. 
Futurg. tcecba, to be about to be. 


PARTICIPLES. 
PRB@ENT, FUTURE 
Nom. Gen. Nom. Gen. 
Masc. Gv = bvros, being. eaoduevos -ov, about to be 
Fem. otca otons. €coueyn -75. 
Neut. dv — by Tos. é€oduevoy -ov. 


It must be understood that the significations 
given in the paradigms, or examples of conjuga- 
tion, are sometimes only approximately correct ; 
for the exact meaning, the student must wait 
until he is familiar with the details of syntax 
which will follow. 

The verb whose forms are given above belongs, 
it will be seen, to the class of the verbs in -u. 
There is another verb, spelt in the same way, but 
distinguished from it by its accent, which will be 
given in its place under the verbs in -u4:—namely, 
elut, T will go. 

The present subjunctive—namely, 4, 7s, 7, etc.— 
shows the terminations of the subjunctive of all 
the verbs in -w. The second and the third person 
singular have the iota subscript, as seen above. 

Similarly, the optative forms, efnv, cIns, ef, Show 
the terminations of the optative of the verbs in -u. 

The future, in all its moods, is a middle form; 
its termination, -couai, is that of all the middle verbs 
in the future. The original forms were— 


Yoouat, tvera, "oerai. 


In tage the second o was lost (as o between 
two vowels, arising from inflexion, invariably is in 
Greek), and the word became écea:. The ea was 
contracted into 7, the « was written under, and 
thus %n arose. This explanation applies to all the 
second persons in p of the middle and passive verbs. 

“Eora is a contracted form of &cera:. In the 
optative, fro1o stands for Ecorco. 

The participle éoduevos (the Latin futurus) is 
declined like d&ya6ds, dya0y, d&yabdy. 

The substantive verb lacks the perfect, thic 
pluperfect, and the aorist; these tenses are sup- 
plied from ylyvoua, Z become. 
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The stem of the verb is eo-, as found in écper, 
Ecouat, etc. 
The present participle is declined thus :— 


Singular, Plural. 

MASC, FEM.  NEUT. MASC. FEM.  NEUT. 
Nom. év otoa iby. tyres otoa byra. 
Gen. dvros otons bvros. bytwy ovoey byrov. 
Dat. byt: = oton db Th. ots: obcas ods. 
Acc. byra  ovoay dy. byras obcoas bya. 


So decline the participles in -wy of all the verbs. 


By the aid of prepositions various compounds 
of efui are formed, and these compounds are con- 
jugated like their primitive: as, wdp-eiu: (adsum), 
IT am present; &mr-ej (absum), J am absent; 
mer-equ: (intersum), J am amony; cvv-eme Cuna 
sum), J am with; mpdo-emmi (insum, accedo), J am 
near, I approach; mepi-ejms (supersum, superior 
sum), J survive, I am superior; and others. The 
preposition remains invariable; only the verb 
undergoes the conjugational changes. 

The verb eiui is instructive in regard to the 
original personal endings. These personal endings 
in eiui are here marked off by a byphen: thus, ei-ul. 


Singular. Dual, Plural. 
1. ef-mi. tg-pev. 
2. &o-or(el). &o-tov. to-re. 
3. éo-ri(y). to-rov. ei-i(v). 


The terminations of the three persons of the 
singular are properly appended pronouns. Thus, 
-at is found in pe,-o. is found in ge, and -ri in 
the stem of the article ro. Accordingly, in their 
Original form, these were — 


THE PERSONAL TERMINATIONS. 


ACTIVE, MIDDLE, 
Principal Tenses Historical T. Principal T, Hist. T. 
Sing. 1. -pe. -v. = Mal, “un. 
2. -o1. -S, -7al. -70. 
3. 97. —_ -T Qi. -TO. 
Dual, 1. - MEY. [ -ueBov. | 
2; “TOV. -Bor. 
3. -Toy. -THY. -o Gor. -cOnv. 
Plur. 1. “MeV. -ne8a. 
2. “TE, ~o0e. 
3. Th. (vr). “YT OL. -VTO. 


By studying the-e terminations now, and by 
reverting to them afterwards, the student will be 
materially assisted; but he must make himself 
thoroughly master of all the paradigms before he — 
attempts to set a step in advance. 


VOCABULARY. 
‘Ayopa, -Gs, 7, a market. “Apiorroy, -ov, 7é, break- 
“Amopos, -a, -ov, impass- fast. 
able; ra dopa, straits, ‘Apudrrew, to fit, befit, 
extremities. suit, agree with. 
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Tewpyixds, -, -dv, agri- 
cultural. [Hence the 
name Georgics, given 
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dpay, lit. it is to see— 
that is, you may sec. 
Tplauat, I purchase ; xp/- 


ac6a:, infinitive present 
middle, to purchase ; 
oux qv mplac@a, lit. 
was nut to purchase— 
that is, could not be 
purchased, 

Lvykaréw, I call together, 
convoke; 6 auvykadar, 
convener. 

Tdéis, -ews, 7, & rank or 
file of soldiers. 

épw, I bear. 

burela, -as, 7, planting, 
care. 

* Apa, -as, 7, an hour (Latin 
hora), time. 


to Vergil’s didactic 
poem on agriculture. } 

Avw, I go down, enter; 
apd Suvros jAlov, before 
sunset. 

"Eni, prep., with dat. = 
in the power of. 

"EmAcirw, I leave, lack; 
éréAcre, 3rd pers. sing. 
second aorist active, 
Jailed, 

@é¢Aw, I desire, I will. 

Nixdw, I conquer. 

‘Opdw, I see, behold; 
épuy, infinitive present 
active, to behold ; eri 
N.B.—The infinitive of verbs, with the neuter 

article, is used as a noun in GC'reeh. 


EXERCISE 64. 


Translate into English :— 

l. ‘H rdkis qv éxardy &vdpes. 2. "Hv rhs dpas 
ukpoy wpd Buyros HAlov. 3. OF vdmoe Cnulas eto) Tav 
Guaptwrav. 4. Tovros Oavards eoriv (nla. 5. 
‘O ciros ewéAume kai mplac@a: otk Hy. 6. “Eotw dpav 
To dpos. 7. ‘H ’AynotAdou apeth mapd5ecypa qv. 8. 
‘Huty &pioroy ovk gotiv. 9. "Eye coma 6 cvyKadar. 
10. Obdtés éoriy 5 vix@y. 11. "Eye ula rodrav elu. 
12. Bacireds voulCe: Suas avrov elvai. 13. "Eorw oty 
TIS yewpyicns réxyns y Tov Sévpwy gutela. 14. ”Eoriv 
avrois dyopd. 15. ’Ev rots amdpas Auev. 16. ‘O Kipos 
év rovros Av. 17.’Em) col tora: rovro. 18. Ov wixpdy 
ayabby rq apudrrew mpdcectiv. 19. TH Bla mpdceow 
&xOpa: kal KivSvvor. 20. Ti éewmedcla mepretvar trav 
plawy OérAw. 21. Mapiy ’Ayeciraos Sapa pépwy. 22. 
Kup mrapjoav ex MeAomovyqoou vijes. 


EXERCISE 65. 


Translate into Greek :— 

1. This isin my power. 2. The laws are in your 
power. 3. It is in your power to purchase corn. 
4. It was in the power of the enemy to be present. 
5. It isin the power of good boys to excel. 6. It 
will be in my power to approach the city. 7. 
Punishments belong (mpéce:us) to sinners. 8. Thy 
care of thy friends is an example to all. 9. The 
ships have come to the king. 


KEY TO EXERCISES. 

Ex. 61.—1. My father is good, 2. All men love their own 
fathers. 38. Your children learn their letters earnestly. 4. 
Your children are beautiful. 5. Your children are excellent, 
6. We blame our own children. 7. Your friend is faithful. 8. 


My friend is faithless, 9. Your intellect governs your body. 
10. My boy is diligent, but yours is not. 

Ex. 62.—1. 3ds waryp eoriy ayabds. 2. ‘O marnp mov cote 
aya0ds. 3. ‘Huwy o rarnp cori ayabos. 4. Edhérepor SovdAot 
eo. kaxot, 5. ‘Huérepor wey mwatdes orovéatws pavOavover, 
Uperepor Sé ciowy appoves. 6. ‘O didAos wou eavrou peéey Ta épya 
Oavuacer, ov && ra Twy adAwy. 

Ex, 68.—1. This man is gond. 2. This opinion is just. 3. 
This woman is beautiful. 4. That man isa king. 6. The king 
himself is general. 6. Take him the key, my boy. 7. Some 
people have not the satne opinions about the same things on 
the same day. &. Saying and doing are not the same. 4%. 
These roses which bloom in the garden are beautiful. 10. A 
wise creature isiman. 11. If you wish to win anyone's friend- 
ship, find out his character (his ways). 12. Who is writing 
this letter? 13. Tell me who is writing this letter? 14. Give 
u share to others of the things you have. 15. Happy is the 
man who has children. 16. Happiest is he who has no trouble. 
17. What are you thinking about? 18. I do not say what I am 
thinking about. 19. Such as each man’s character is, such is 
his life. 20. Who is that lady? 21. Tell me who that lady is. 


ENGLISH LITERATURE—IV. 


[Continued from p. 207.} 


CHAUCER AND HIS TIMES (continued). 

THE versification of Chaucer has been the subject 
of much controversy. Jo a few his lines have 
seemed absolutely without metre, rhythm, or order 
of any kind; while others have perhaps run into an 
opposite extreme, and have represented his versi- 
fication to be as regular as that of Pope or Gold- 
smith. The truth seems to be that, in general, 
Chaucer’s versification is quite regular, the proper 
measure of syllables being found in the line and 
the proper number of accents. The seeming irregu- 
larity arises from not attending to the pronuncia- 
tion of words in Chaucer’s time. But, on the other 
hand, it is plain that Chaucer did allow himself far 
greater licence in the matter of metre than modern 
poets have done; and there are a large number of 
his lines in which, though a certain rhythm is pre- 
served, the syllables will not bear counting. The 
main key to Chaucer’s versification is to be found 
in what we have already explained—the somnding 
of the finale. It must also be remembered that 
many words of French origin, such as courage, 
menace, liguour, were not pronounced as we pro- 
nounce them, with a marked emphasis on the first 
syllable, céurage, ménace, liqguour, but as in French, 
with both syllables equally emphasised, céurdge, 
méndce, liquour. 

A thorough understanding of Chaucer's system 
of versification is of so much importance to anyone 
beginning to read his works, that we give here the 
first twelve lines of the Prologue to the “ Canter- 
bury Tales” as they are commonly printed, followed 
by a metrical arrangement of the same. Both the 
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text and the metrical arrangement of it are taken 
from Mr. Bell’s edition of Chaucer :— 


‘“Whan! that Aprille, with his? showres swoote,3 
The drought of Marche hath perced to the roote, 
And bathud every veyne in swich licour, 

Of which vertue engendred is the flour ;* 
When Zephirus eek with his swete breeth 
Enspirud hath in every holte and heeth 

The tendre croppes, and the yongeS soune 
Hath in the Ram his halfe cours i-ronne 7 
And smale fowles® maken® melodie, 

That slepen alle night with open yhe,!° 

So priketh hem nature in here corages,!! 
Thanne longen folk to gon!® on pilgrimages.” 


**Whin that | April | 1é, with | his schow | 1és swodte, 
Thé drought | Sf Marche | hath per | céd t6 | thé rodte, 
And ba | thtid éve | ry véyne | {n swich | l{cdur, 

Of which | vértué | éugén | dréd fis | thé flour; 
Whin Zé | phiriis, | eék with | his sweé | té brecth 
Enspi | 10d hath | In éve | ry holte | 4nd heeth 
Thé tén | dré crop | pés, ind | thé yon | gé sonne 
Hath tn | thé Ram | his hal | fe cofirs | {-roéune, 
And sma | 1é fow | 183 ma | kén mé | lodié, 

That slé | pén al | 1é night | with 6 | pén She, 

S6 pri | kéth hém | natire | in here | corages, 
Thanne lon | gén folk | t6 gon | On pil | grimages.” 


The most instructive classification of the writings 
of a great author is almost always that founded 
upon chronological order, for such an arrangement 
shows us not only the author’s works, but the history 
of his mind as well. But the history of Chaucer's 
writings is so indefinitely ascertaincd that no 
chronological arrangement of them can be reliable. 
They may, however, usefully be grouped into certain 
classes, according to their general character. In 
the first place, we find a series of poems, some of 
them of considerable length, but by no means 
among the longest of Chaucer's poems, which dis- 
tinctly belong, in subject, in form, and in treat- 
ment, to the school of the French romance-writers, 
who, as we have seen, had from the first supplied 


1 When. 

2 His was used for its ag weli as for his; its being of much 
later introduction. 

3 Sweet. 

¢ In such moisture as to form the power (virtue) by which 
the floger is produced. 

5 Early. 

6 In the sign of the Ram. 

7 Past participle for run. 
observed upon. 

8 Small birds. 

® The third person plural of the present indicative, like 
slepen in the next line, and longen. The form has been already 
noticed. 

10 Eye. 

1 Nature so stimulates them in their passions. He, hem, 
kere, are the usual forms in the English of Chaucer's day for 
they, them, their. Corages, from the French ‘‘Caur,” heart ; 
here used in its carly meaning of ‘‘ disposition.” 

3 It has already been said that the usual form of the infini- 
tive is in en. Hence, by a natural convraction, the infinitive 
of go becomes gon, as in the text. 


The form has been already 


the literary appetite of the Normans in England. 
They are almost all dreams and allegories of love 
or kindred subjects. They are full of graceful 
fancy, ingenuity of invention, keen appreciation 
of the beauties of nature, and sweetness of versi- 
fication ; but they do not show the higher and rarer 
qualities of Chaucer’s genius. To this class belong 
“The Assembly of Fowls,” and “ The Book of the 
Duchess.” 

“The House of Fame” is a dream and an allegory, 
like the preceding poems, but an allegory of a very 
different class. The poet is borne by a golden eagle 
to the temple of Fame, where the gorcldess sits 
enthroned, and awards such measure of fame as 
she will to those who seek her honours, while the 
names of the great dead are inscribed in their appro- 
priate places upon the temple. This scheme affords 
to Chaucer not only ample space for brilliant and 
impressive description, but for keen discrimination 
of the characteristics of those to whom he assigns 
a place in the temple; while the injustice of the 
goddess’s decrees admits of that satiric treatment 
of which Chaucer was a master. The general 
character of this poem can be gathered froin Pope’s 
modernised version of it, under the name of “ The 
Temple of Fame.” 

The long poem of “ Troilus and Cressida,” and 
the series of tales published under the title of “The 
Legend of Good Women,” are of a wholly different 
school. In them we find nothing of dream or 
allegory, nothing of the visionary unreality of the 
romance. The subjects, no doubt, are very remote 
from our own time or from Chaucer's, but the 
interest of the poem is purely human and natural. 
“Troilus and Cressida,” though many of its principal 
characters are Homeric, is founded on a story 
wholly unknown to, and, indeed, quite out of har- 
mony with, the notions of classical times. Chaucer, 
no doubt, derived the story from Boccaccio, 
just as Shakespeare afterwards borrowed it from 
Chaucer. ‘The Legend of Good Women” consists 
of aseries of nine stories of women in ancient times 
famous for their constancy and devotion in love. 
It is said that this book is one of the very latest of 
Chaucer’s works; and there is internal evidence to 
support the view. There is also a tradition that 
the work was intended as a kind of apology to the 
fair sex to atone for any harshness with which he 
might have treated women in his earlier works. 

And he has left us a separate work in prose, 
“The Testament of Love "—though there is a doubt 
as to the authorship—a work of no great importance 
in itself, but which has been the subject of much 
discussion, in consequence of an idea, probably 
without foundation, that the book contains, under 
an allegorical guise, the story of the author’s own 
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life. We also have a little book of instruction 
which he wrote for his son Lewis, called ‘‘ Bread 
and Milk for Babes,” or the “Conclusions of the 
Astrolabie,” a simple treatise on the use of the 
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cameron,” in which he introduces a number of 
young ladies and gentlemen who have taken refuge 
in the same villa to escape the pestilence in 
Florence ; and it is not improbable that the plan 


THE OLD TABARD INN. (From a Shetch tahen shortly before tts demolition in 1874.) 


astrolabe. There are many other shorter poems of 
Chaucer which our space does not allow us to 
examine; and it remains only to consider Chaucer's 
greatest work, the “Canterbury Tales.” 


THE “CANTERBURY TALES,” 


We have reserved to the last the consideration of 
the “Canterbury Tales,” probably the latest, and 
certainly by far the greatest and most interesting 
of Chaucer’s works. 

The general conception of this great work is, in 
one sense, not altogether original. Writers before 
Chaucer had done what many have done since, 
that is, had brought together a number of imaginary 
personages, more or less naturally grouped, and 
had placed a series of stories in the mouths of 
these characters; by this means giving a sort of 
continuity to what would otherwise be a collection 
of isolated stories, and thus securing a double 
interest for the whole work. Boccaccio, shortly 
before, had adopted this scheme in his “ De- 


of the ‘Canterbury Tales” may have been to some 
extent suggested by the “ Decameron”; though it 
is more likely still that this method of grouping 
was so familiar to the writers of Chaucer's day, and 
therefore suggested itself so naturally to his mind, 
that it could not be said to have been due to any 
one particular example. But, however this may 
be, it is clear that in the judgment with evhich 
Chaucer has selected his group of personages and 
the mode of bringing them together, the unequalled 
power with which he has given life to the individuals 
composing it, and the dramatic force with which 
he has conducted the action of the poem, this great 
work is in the highest and best sense original. 

The poet begins by telling us that one night in 
spring, the season of pilgrimages, he found 
himself at the hostelry of the Tabard, in 
Southwark, ready to start on a pilgrimage to 
the shrine of St. Thomas a Becket at Canter- 
bury. He finds there nine-and-twenty or thirty 
other persons bound upon the same pilgrimage 
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with himself. The company is a most varied 
one. The f@st group we are introduced to con- 
sists of a knight, a young squire, his son, and a 
yeoman, his servant, going to perform the vow 
made by the knight, as we may gather, during 
his last foreign expedition. A prioress, Madame 
Eglantine, a very dignified lady, was also there, and 
in her train an attendant nun and three priests. 
Then there was a monk, a great man of his class, 
delighting in the chase and despising the restraints 
of monastic rule. The mendicant friar, again, is 
in an inferior rank a man of the same type, “a 
wanton and a merry.” Of very different, but not 
less strongly-marked types are the sober and 
prudent merchant, the poor clerk or scholar from 
Oxford, the serjeant-at-law, and the franklin or 
country gentleman. Then there are the haber- 
dasher, the carpenter, the webbe or weaver, the 
dyer, and tapiser or carpet-maker, the cook or 
keeper of a cook-shop, and the shipman or sea- 
captain. A doctor of physic is also of the party, 
and a wife of Bath—a well-to-do cloth manu- 
facturer. In strong contrast with some of the 
preceding characters is the poor parson of a country 
parish, who is going on pilgrimage accompanied by 
his brother, a ploughman. The list is completed 
by a miller, a manciple or steward of some public 
institution, a reeve or bailiff, a sompne: or sum- 
moning officer of an ecclesiastical court, and a 
pardoner or seller of papal indulgences. 

With this company, and the good cheer of the 
Tabard, the evening passes pleasantly ; and at its 
close the host of the inn proposes that he should 
accompany his guests to Canterbury, acting as their 
guide upon the way ; that, to shorten the road, each 
of the company should tell two stories on the journcy 
to Canterbury, and two on the return journey ; 
that he himself should act as arbiter among 
them, to whose decisions all should be bound 
to yield obedience ; and that the most successful 
story-teller should be entertained at supper by the 
whole party on their return to the Tabard. This 
proposal is at once accepted The pilgrims start 
for Canterbury the following morning; and in 
accordance with their agreement they tell their 
tales, the order in which they relate them being 
decided by drawing lots. And the incidents of the 
journey and the tales of the travellers form the 
subject of the poem. 

The special advantages of this plan are evident. 
No scheme could have enabled Chaucer to fill his 
canvas with a greater variety of characters, taken 
from all classes of society, and of all shades of 
opinion and temperament, or to have brought them 
together in a manner more natural and unstrained. 
No plan, in short, could have enabled him to give 


us a more complete and living picture of the life of 
his day. And the same thing enables him, with- 
out any appearance of incongruity, to give endless 
variety to his stories, suiting in each case the 





CHAVCER AS A CANTERBURY PILGRIM. 
(From the Ellesmere Ms. of Chaucer.) 


character of the story to the circumstances of the 
story-teller with admirable judgment. Had this 
plan been worked out in its entirety, the “ Canter- 
bury Tales,” which, as it is, formsa long work, would 
have been one of the longest in the world; for we 
should not only have had the story of the journey 
to Canterbury, and the journey back, with probably 
the incidents of the stay at Canterbury, and the 
farewell supper to the teller of the best tale; but 
we should also have had more than 120 tales, But 
the work as we have it is manifestly incomplete. 
We have only twenty-four tales, and even this 
number is only reached by certain departures from 
the origina] plan. Of the pilgrims who started in 
company, the knight, the miller, the reeve, the 
cook,* the man of law, the wife of Bath, the friar, 
the sompnour, the clerk of Oxenford, the merchant, 
the squire, the franklin, the second nun, the doctor 
of physic, the pardoner, the shipman, the prioress, 
the monk, the nun’s priest, the manciple, and the 
parson tell one tale each. Chaucer himself begins 
to tell the Tale of Sir Thopas, a dreary rhyming 
tale, intended as a burlesque upon the romances of 

* The cook's tale is a mere fingment. A second cook’s tale, 


printed in almost all editions of Chaucer—the “Tale of Gaine- 
lyn "—i» probably not Chaucer's. 
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chivalry still common, as we have seen, in Chaucer's 
time. But he has not gone far when the host indig- 
nantly interrupts him, telling him he will have no 
more of such ‘drafty speche” and “rhyme dog- 
gerel”; whereupon the poet begins again, and tells 
in prose the moral tale of Melibaus and his wife 
Prudence. One of the existing tales, too, is told 
by one who is not among the company which 
started from the Tabard. During the journey the 
cavalcade is joined by a canon, an alchemist and 
a most unscrupulous rogue, and his yeoman or 
servant, And the yeoman tells a tale, in which he 
exposes the fraud and folly of his master so effec- 
tually, that the canon leaves the company as 
abruptly as he had joinedit. The story, too, of 
the pilgrimage itself is as incomplete as the number 
of the tales. All that has come down to us—and 
no doubt all that was written has come down to 
us—is the general prologue, in which the pilgrims 
are described, the plans for the journey formed, 
and the start related; the twenty-four tales 
already mentioned ; and short prologues or intro- 
ductions to the several tales, containing de- 
tached portions of the history of the journey. 
But whether the tales are now preserved in the 
order in which their author would have finally 
retained them, and to what portions of the journey 
the various prologues refer, it is often impossible 
to decide. There is much reason to think that 
Chaucer, at his death, left what he had written 
very much in confusion, and that some other 
hand arranged the fragments. 

The work naturally divides itself into two parts, 
the one dealing with the history of the pilgrims 
and the incidents of their journey, and consisting 
of the general prologue to the whole work, and 
the special prologues, or introductions by which 
the tales are connected together; the other con- 
sisting of the twenty-four tales told by the 
pilgrims. 

The prologue is the most remarkable of all 
Chaucer's works, and one of the most remarkable 
in the whole range of literature. It consists, for 
the most part, of a series of masterly portraits of 
the pilgrims, every one of which is now, after an 
interval of nearly five hundred years, as fresh, as 
clear, and as vivid, as if it had been painted 
yesterday, Each one of them embodies the 
characteristics of the class of which it is the type 
so fully, that we feel convinced that we know 
what kind of men the monks, the lawyers, the 
doctors of Chaucer's day were; that we know, in 
fact, what our forefathers and their manner of life 
were like. Yet each one is also marked by indi- 
vidual traits belonging to the man, not to the class, 
which impress upon the mind that those we read 
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of are no mere abstract representatives of classes, 
but real living men and women. Evety student of 
literature ought to make himself thoroughly 
familiar with this prologue. All that we can do is 
to show Chaucer’s manner of description by means 
of a few selected examples. The first portrait we 
choose is that of the prosperous monk or abbot. 
In this extract we alter the old spelling in some 
places :— 


A monk there was, a fair for the maistrie,t 
An out-rider, that loved venerye ;# 

A manly man, to be an abbot able. 

Full many a dainty horse had he in stable ; 
And when he rode, men might his bridle hear 
Jingle in a whistling wind so clear, 

And eek 3 as loud as doth the chapel bell. 
There as this lord was keeper of the cell, 
The rule of Saint Maure or of Saint Beneyt,? 
Because that it was old and somedeal straight,® 
This ilka monk let forby hem pace,? 

And held after the newe world the space.§ 
He gaf not of that text a pulled hen,?® 

That saith, that hunters ben none holy men}; 
Ne that a monk, when he is cloisterless, 

Is likened to a fish that is waterles ; 9 

This is to say, a monk out of his cloistre, 
But thilke text he held not worth an oyster; 
And J saide his opinion was good. 

What !! should he study and make himselven wood,'3 
Upon a book in cloistre alway to pore, 

Or swinke 3 with his handes, and labour, 

As Austyn bit?!* How shall the world be served ? 
Let Austyn have his swynk to him reserved. 
Therefure he was a pricasour aright ; '5 
Greyhounds he had as swift as fowl in flight ; 
Of prikyng and of hunting for the hare 

Was all his lust,!6 for no cost wold he spare. 
T saw his sleves purfiled at the hand 7 

With grys, and that the finest of a land; 18 
And for to fasten his hood under his chin, 
He had of gold i-wrought a curious pin ; 

A love knot in the greater end there was, 

His head was bald, and shone as any glass, 
And eek his face as he had been anoynt ;!9 
Hie was a Jad full fat and in good point ;% 
His cyen stcep,*! and rolling in his head, 


1 A fine-looking man, for the mastery—t.e., above others. 

* Hunting. 3 Even. 

¢ Where this monk was superior of the monastery. 

5 St. Benedict. 6 Somewhat strict. c 

7 Let them pass by. We still say, ‘‘ Gave the go-by to.” 

§ Followed the ways of the modern world. 

9 He gave not (would not give) a plucked fowl for—placed 
no value upon. 

10 It was an old and familiar saying that a monk out of his 
monastery was hke a fish out of water. 


Nl Why. 22 Mad. 13 Toil. 
14 As Austin bade—i.ec., according to the rule of St. 
Augustine. 


15 A thorough horseman. 

16 Pleasure, desire, will. 

17 Embroidered at the wrist. 

18 With fur, and that the finest in the land. 
19 As if he had been anointed. 

* From the French embonpoint, plump. 

#1 His eyes deep-set. 
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That steamed as a furnace of a lead ;! 

His bc®ts supple, hia horse in great estate. 
Now certainly he was a fair prelate ; 

He was not pale as a forpined?® ghost. 

A fat swan loved he best of any roast. 

His palfray was as brown as any berry. 


Our next extract, also taken from the prologue, 
is the character of the poor country parson, and 
the contrast between it and the picture of the 
luxurious monk will at once remind the reader of 
what has been said of Chaucer's sympathy with the 
party of Wiclif and his dislike of the monks :— 


A good man was ther of religioun, 

And was a@ pore parsoune of a toun 3¢ 

But riche he was of holy thought and werk. 
He was also a Jerned man, a clerk 

That Cristes Gospel gladly wolde preche ; 

His parisschens> devoutly wolde he teche. 
Benigne he was, and wonder? diligent, 

And in adversite ful pacient ; 

And such he was i-proved ofte sythes,.7 

Full loth were himé® to curse for his tythes,? 
But rather wolde he geven out of dowte, 

Unto his pore parisschens aboute, 

Of his offrynge, and eek of his substaunce. !0 
He could in litel thing han suffisance.!! 

Wide was his parisch, and houses fer asondur, 
But he ne lafte not!? for reyne ne thondur, 

In siknesse ne in meschief to visite 

The ferrest!3 in his parisch, moche and lite,!¢ 
Uppon his feet, and in his hand a staff, 

This noble ensaumple unto his scheep he gaf,)5 
That first he wroughte and after that he taughte. 
Out of the Gospel he the!® wordes caughte, 
And this figure he added yit therto, 

That if golde ruste, what schuide tren doo ? 
For if a prest be foul, on whom we truste, 

No wondur 1s a lewed man!7 to ruste ; 

And schame it is, if that a prest take kepc,'8 
A schiten!9 scheppard and a clene schepe : 

Wel oughte 2 prest ensaimple for to give, 

By his clennesse, how that his scheep schulde live. 


1 Like a lead furnace. 2 Wasted away. 

3 This last line illustrates a peculiarity of Chaucer's versi- 
fication, which ought to be noted. Modern poets, writing in 
this metre, almost invariably end each paragraph with the 
second line of a couplet. Chaucer generally ends the para- 
graph with the first line of the couplet, making the end of 
one_paragraph rhyme with the beginning of the next, and so 
canflectln the two to the ear, Thus, if will be observed, the 
last line in the description of the monk ends with “ berry” ; 
the next paragraph, introducing another personage, begins, 
‘* A frere there was, a Wanton and a merry.” 

4 A poor parson of a townland or rural parish. 

5 Parishioners. 6 Wonderfully. 7 Oftentimes. 

8 Very disagreeable would it be to him. 

9 To excommunicate for non-payment of tithes. 

10 Both of what he had received in voluntary offerings and 
of his property, that is, his benefice. 

11 Have sufficient. Han contracted from haven, infinitive of 


have. 
#@ He omitted not. 16 Those. 
13 Furthest. 17 Layman. 
i Great and small. 18 Take note of it. 
U Gave, 19 Foul, dirty. 
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He sette not his benefice to huyre,% 

And lefte his schepe encombred in the myre, 
And ran to Londone, unto Seynte Paules, 

To seeken him a chaunterie for soules,®! 

Or with a brotherhede be withholde 

But dwelte at hoom, and kepte well his folde, 
So that the wolfe ne made it not myscarye. 
He was a schepperde and no mercenarie ; 
And though he holy were, and vertuous, 

He was to sinful men nought dispitous.%3 

Ne of his speche daungerous ne digue,®4 

But in his teching discret and benigne. 

To drawe folk to heven by fairnesse, 

By good ensample, was his busynesse: 

But it were any person obstinat, 

What 80% he were of high or lowe estat, 

Him wolde he snybbe* scharply for the nones.#7 
A bettre preest 1 trowe ther nowher non is. 
He wayted after no pompe ne reverence, 

Ne muked him a spiced conscience,% 

But Cristes lore, and his apostles twelve, 

He taught, and first he fullo}wed 1t himselve. 


The short passages of narrative which occur under 
the title of prologues between the various tales are 
scarcely inferior to the general prologue in dramatic 
skill. The most noteworthy character in them is 
the good-humoured host, with his ready mother-wit, 
managing the somewhat troublesome pilgrims. 
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[Continued from p. 218.] 
FRENCH AND ENGLISH WORDS WHICH ARE SIMI- 


LAR IN FORM BUT DIFFER IN MEANING 
(continued). 
English French French English 
Words. Equivalents. Words. Equivalents. 
Pie, n. (nf meat) ptt’; Pie, nf, adj. (magpie; pious, 
(of fruit) tourte ; charitable, 
(ornith.) pie; 
(print.)  pdte, 
quite. 





Pile, pile; tas, mon- Pile, pile, heap; pier 
cean; (of maus-' (of a idge); 
kets) faiscenu ; mole (in build- 
(building) con- ing);  (arch.) 
struction, edi- tambour,(phys.) 
fice, bdliment; pile ; (of weights) 
of shot) pile; pile; (her.) pile; 
torch.) pieu, pi- (of medals,coins) 
lotis; (of cloth, pile. 
velvet) poil ;| 
(phys.) pile | 
(funeral pile) 


bitcher ; (of me- 
dals, coins) pile. 
2 Did not place a hired substitute in his benetice, The 
abuses among the clergy referred to in these lines are the 
constant theme of the satirists of the period. 
21 An endowment for saying masses for the soul of the giver 
of the endowment in St. Paul's Cathedral. 
#2 To be maintained in a monastie brotherhood. 
23 Not uncharitable, not pitiless to the sins of others, 
* Harsh or proud. 3 Whether. 26 Snub, rebuke, 
37 On that occasion, then and there. 
% Did not spoil the natural simplicity of his conscience. 
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English French English 
Words, Equivalents. Equivalents. 
to Pile, entasser, empiler, 

amonceler; mili- 

tary) mettre en 

JSaisceaux ; pilo- 

ter, enfoncer des 

pieux. 

Pin, epingle ; cheville, pine-tree. 
esse, clavette , 
fiche; (of a pul 
ley) essieu ; fétu 
rien 

to Plan, tracer un plan, to planish, tu 
projeter. make smooth, to 

plane. 

Plant, plante, plant; 
materiel ( fiz- 
tures und tools 
Sor mechanical 
business). lant, nm, set, twig; plant, 

to Plant, planter; fonder, young plant,sap- 
etablir, poscr, ling, slip; plant- 
placer; (artil.) ation, nursery. 
povnter, bra 
quer, 

Plum, prune. 2"lume, pen . Jeather ; 

quill, 

Pope, Pape; pope (pries.| ope, preest (of the 
of the Greek Creek Church). 
Church). 

Porter, n. portier, concierge,| orter, v. fo carry ; to bear; 
porteur, commis tu wear; to con- 
stonnaire, cre vey; to yreld, to 
chetcur, — port. produce; to in- 
fare; (liquor, duce, to prompt; 
porter. to excite; to vm- 

port; tocontuin. 

Poster, n. courrier; affiche.| Poster, v. to Station, — to 

Place, to post. 

to Pour, vy, |verser, repanire ,j ?0ur, prep |fur, vn order to. 
couler; Se gre 
cupiter; pleuvurs 
a verse. 

Prejudice, |prevention ; 
preyuge; (in 
jury) = preju 
dace, tort, dum- 
mage. 

to Prejudice,|prevenir; in-\| Prejudice, n.jaurt, detriment, 
spirer des prc- injury, preju- 
ventions, des dice (harm 
prejuges; fare 


torla, nutrea, 
porter preju- 
dice. 

local ; liewx ; 
ctablissement ; 
sar) tntitule ; 
log.) premisses 

Preparer, n. |appréteur ; prepa- 

rateur, 


Premises, Prémisses, (log ) premises. 


Préparer, v. |to prepare, to fit, 

to provule ; 

; (agri.) to till. 

Prime, adj., |principal, pre- 

n. mier,; de pre- 
mier ordre; 
de premiere 
qualite;  pre- 
coce; (arith.) 
premier; au- 


rore, aube; prime; (fene.) 
comme nce- prime; (cards) 
ment; prin- primers ; (com.) 
temps; fleur, prime wool ; 
elute; (Cath. (jewel ) pebble ; 


rehig.) prime; 
beaute, force, 
Sraicheur. 

to Prime, v. jamorcer(a gun, 
a musket); 
(paint)  im- 
primer; servir 
d'amorce. 


agvo ; (customs) 
drawback, 


English 
Words. 


Primer, n. 


Property, 
Propriety, 


to Prune, v. 


Prune, n. 


Rent, pp. 
to Rent, rv. 


Rent, n. 


Report, n. 


to Report, 7. 


Resort, n. 


to Resort, v. 


Rest, . 


to Rest, v. 


to Resume,v. 


Revolter, 7. 


Ride, n. 
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French 
Words. 


French 
Equivalents, 


premier livre de|Primer, v. 
lecture ; (Cath. 
relig.) livre 
Wheures, heures 
canoniales ; 
(print.)romain; 

(milit.)  épin- 
glette. 

propriété, biens. | Propreté, 

convenance, con-|Propriéte, 
venances, bien- 
seance, 

‘laguer, tailler, 
(monder ; rog- 
ner; arranger, 
ajuster; (jest.) 
sajuster, s'at- 
tuffer. 

pruneau, prune 
seche, 

lechireé, 

fouer, donner @ 
loyen,o ferme; 
(to take) luuer, 
prenire a 
loyer, a ferme, 

dechiremeet 5 
dechirure ; 
JSente ; accroc ; 
schisme; —_fis- 
sure 

rappore ; 
compie-rendu , 
rumeur, oul 
dire; on ait, Report, nm. 
recut; reputa- | 


Prune, nf 


Rente, n/. 


fion; detona- 








tion; (law) 
proces - verbal, { 
rapport, 
rapporler, Ta- 
conter, dire; 
faire un rup- 
port, | 


HeCOUTS § ST P~ 
quentation ; 
concours; af | 
fluence ; as- | 
semblee; ren- 
dez-vous;(jur.) / 
ressort. 
recourir, avoir | 


Ressort, nm. 


recours a,aller; 

JSrequenter. 

(remainder) reste,|Reste, nm. 
restant >; repos; 

appui; (mus.) 

pause; (of a 

lance)  arrét; 

support, 

se reposer; rr-|Rester, v. 
poser; dormir ; 

sappuyer, s'ar- 

réter, se fier; 

sen tenir; (to 

remain) demeu- 

rer, rester. 

reprendre, recom-|Résumer, 
mencer; renouer; 

continuer. 


revolte, rebelle, |Révolter, v. 


promenade a che-| Ride, n/. 
ral, en voiture ; 

(in a cab, omni- 

bus, etc.) course ; 

(place) prome- 

nade. 


( English 
Equivalents. 





to play first, to 
lead (at cards) ; 
to take the lead ; 
to excel, to sur- 


pass, 


[ness, 
cleanliness, neut- 
property; owner- 

ship. 


plum. 


yearly income ; 
revenue, annurly, 
pension; stock, 
funds. 


(book -heeping) 
carrying over; 
sum carr ved 
over, (rxchuange 
langwage) to 
mike a continu- 
ation. 


spring; elasticity, 
energy, activity, 
JSorce, means ; ex- 
tent of jurisdic- 
tion, department, 
province; (law) 
resort, 


vest, remainder ; 
remnant ; re- 
mains, residue ; 
(pl.) mortal re- 
MANS, 


to remain: 'o be 
left; to stay, to 
stop; (mus) to 
hold; (nav.) to 
bear, 


to recapitulate ; to 
sum Up. 


to cause to revolt 
or rebel; to stir 
up, to rouse ; to 
shock, to be re- 
volting to. 

wrinkle; ripple 
of water); (nav.) 

niard. 


English 


Words, 





to Ride, »v. 


Rocker, n 


Roman, n 


Romance, 
Rot, n. 


Rout, 


to Rue, v 


Rue, 1 


Sable, n., ad). 


Sale, n. 


Salve, n. 


to Salve, v. 


to Scorch, v. 


Scythe, n 
Sentence, 
Servant, 
Sink, n. 

6 
Solicitor, 


Son, n. 


Sort, 


to Sort, 


Sot, 


Soul, 


® French 


Equivalents, 






se promener a 
cheval, en voi- 
ture; monter a 
cheval, étre 
cheval en 
ture;  (print.) 
chevaucher ; flot- 
ler, voguer, 
berceur, berceuse ; 
bascule. 
Romain ; (print.) 
romain. 


n.'roman, fiction. 


pourriture ; cla- 
velée, claveau. 
reunion nom- 
breuse, rout ; 
Soule, multitude; 
(milit.) déroute. 
se repentir ; re- 
gretter. ‘ 
(bot.) rue; cha- \ 
grin, repentir, 
martre zibeline. 
(her.) sable . 
vetement de deril. 
Nor,  sumbre ; 
de deuil. 


vente, débit. 


onguent, Te- : 
mede, hoe | 
pommad e. 


guerir, avec des 
onguents ; re- 
médier Q; se- 
courir, 


roussir,  briler, 
rotir, 
faux. 
gram.) phrase, 
periode; (maxim) 
maxime,  sent- 


ence ; (law) juge- 
ment, sentence. 
serviteur, ser- 
vante, bonne, 
domestique. 
évier;  cloaque, 
égout; (print.) 


fils. 
sorte, genre, 
espece; = ma- 


niére, facon; 
classe, condi- 
tion; paire. 
classer, distri- 
buer ; trter, as- 
sortir ; ap 
reiller (cari rds), 
sol, imbécile, ies 
4 ivrogne. 


‘|Salve, nf. 
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Words, Equivalents. Words. 
Rider, v. to wrinkle; to Sour, adj. 
shrivel ; (of 
water) to ripple ; 
to corrugate. 
to Sour, v. 
Roquer, v. to castle, to rook 
(chess), Stage, 


oman: adj.,\Romanic, Rom- 
ance (language); 
novel ; romance ; 
tale. 

(mus ) ballad. 

roasted meat, 
roast. 

road, horsewny, 

| route course 
(nav.) track ; (of 
planets) path. 


Romance,7/. 
Rét, 





Route, 1y. 


Rue, n/. street ; (bot.) rue, 


sand ; gravel ; 


Sable, 2m. 
((her.) savle. 


Sale, adj, |lirty, nasty, foul; 
jilthy, low, 
coarse. 


| (in hospi tols) 
ward; (thea. 


Salle, nf. pa large room ; 
| house. 


(artil.) salute, 
volley, salvo. 


to flay, toskin; to 


all, to peel off; 


Ecorcher, v. 


to rub off the 

bark ; to take off 

the skin ; to fleece. 
Scythe, n. {Seythian. 
Sentence, {sentence (marin); 


Judgment; decree. 


Servant, (artil.) gunner, 

Cing, adj. | five. 

Solliciteur, jone who solicits 
solicitor; can- 
vasser. 

Son, nm., adj.\sound ; bran ; his, 
her, its, 


Sort, Sate, destiny, lot ; 
spell, charm, 

Sot, fool, simpleton, 
idiot, 

Sofil, nmm., jone’s fill, one's 

adj. bellyful ; glutte:d, 


surfeited, drunk; 
cloyed, satiatedt. 


Stationer, 7. 


Store, 


to Store, v. 


Suit, 2. 


to Suit, v 


Tape, 7. 
Taper, 1 


to Taper, v 


Tar, n 


to Tar, v, 
Tenant, x. 





French French 
Equivalents, Words. 
aiqre, stir, 
acide; (tig.) 
aigre, pre, 
morose. 
aiygrir; acidi- 
Jier ; (tlg.) 
aigrir, empoi- 
sonner; s'ai- 
grir. 
estrade ; scene, Stage, 
thedtre; degre, 
période, phase ; 
relat;  établi; 
treteaux ; écha- 
Saud, plancher ; 
diligence (coach). 
pa; etier, StANORRER, 


provision, 
quantile, abon- 
dance ; moga- 
se aa dc) | |Store, nm. 
fonds, trésor. 
pourvoir, mu- 
nir, approvi- 
sioner; (fig. en- 
richir, orner. 

collection ; as- 
sortiment ; 
(cards)  cou- 
leur ; sollicita- 
tion,demande; 
petition, re- 
quéte ; re- 
cherche en 
mariage, cour; 
poursuite, pro- 
ces, 

adapter,  ap- 
proprier ; con- 
venir, aller a; 
platre; revétir; 
s‘accorder, 


Suite, nf 


ruban de fil, de tags nf. 
coton. 


cierge ; site Taper, v. 
bougie. 
finir en pointe, 
ler; se ter- 
miner en pointe, 
s'effiler. 
goudron 


ma- 
t, loup d 
as oup Oe \ Tard, 
goudronner, | 
locataire ; 
tant ; fermier. 





habi-|Tenant, nm, challenger; 
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Sourd,n.,adj. deaf; deaf man. 


ohation, time 
of probation of a 
licentiate in law 
before he can be 
called to the bar ; 
also af medicul 
students and 
others before 
they can begin 
to practise ; time 
of residence re- 
quired of a new 
canon before en- 


joying the ad- 
vantages af- 
tache to his 
prebend, 


to ston, to stay; 
to stand (of car 
riages, hackney- 
cabs, etc.). 


window blind, 
spring-roller 
blind. 


renainder; re- 
tinue, train, at- 
tendance, sequel, 
consequence, 16€- 
sult. 


ran, slap, thump; 
(nav.) tompion, 

to hit, to strike, 
2 slap ito frizele 
(the hair); to 
sketch freely : 
(nav.) to put a 
tompion in a 
gun. 


late, 

sup- 
porter of an 
opinion ; de- 


fender of any- 
one; one who 
frequents a house 
and acta like the 
master ; See, 
adjacent lands, 
houses. 
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Tenter, 7 to attempt, to try, 


raner (cloth), 







crochet; séchoir. 
to Tenter, v. Tenter, v 









to tempt. 


s'elendre, 

Test, n. epreuve;  cri- 
terium; dis- 
tinclion;  re- 
actif; me Test, nm. test (Engl. hist., 
test, tét ; (hist. metal.); shell 
test. (mol.). 

to Test, v. jeprouver ; faire 
epreuve; (met- 
al.), coupeller. 

Timber,7. [bois de  haute|Timbre, bell, clock-bell ; 
futaie; bois de ring, sound of 
charpente;(nav.) a bell; tone of 
couple, membre. roice ; stamp on 

paper; — (her.) 
helmet; (post- 
office) mark; 
stamp; head, 
brains. 

Toil, x. peine. traveil 
Jatigant; (net) 
filet, ret. Toile, nf. linen cloth. 

to Toil, v. fravailler fort ; | 
Jatiguer. ) 

Ton, tonne (weight =|Ton, 2m.,adj.jtone, tune, voice, 
20 cwt.); (fash- accent, manner ¢ 
ion) ton. strain, style, 

taste. Thy. 

Track, n. trace, voie, piste; 

(of a comet) 

route; (of a 

ship) sillage, | |Traquer, v. ((hunt.) to sae 

eux ; sentier ; (for game); 

(fig.) route, enclose (a ae 

chemin, orni- gume); to en- 

ere. circle, to ferret 
to Track, v. |suivre a Ila out, 

piste,a la trace; 

(to tow) haler, 

remorquer. 

Train, snite, cortege ;|Train, nm, | pace, rate,atlend- 
Suite, série, con- ants; noise ; 
sequence, en- skeleton (of car- 
chainement, niages); quarters 
cours; marche; (of horses); train 
trainee (of gun- (of boats) ; 
powder); (of a (print. carriage; 
dress) queue; raft; (railways 
(artil.) train; train; (arti) 
(of boats) train ; train, 
(railways) con- 
vot, train ; arti- 

Jice. 

to Train, dresser, former, 
exercer ; élever, 
instruire; trut- 
ner; entrainer, 
séeduire, 

Trainer, n. |eleveur; instruc-|Trafner, v. |to dra, to dreg ; 
teur; celui qui to trail; to put 
dresse. off 5 to spin out; 

ta drawl, 

Traitor, trattre, Traiteur, cating-house; eat- 

ing-house heeper. 

Translation, (raduction; (re-/Translation,|translation (a 
moval) transla- bishops); — re- 
tion, deplace- moval (of par- 
ment ; version, liament, heli 

ment) ; pos a 
ment 
at (jur.) 
tranafe 
Travel, voyage. Travail, ane aie. toil; 





piece of work ; 
employment, 
study; travail. 


English 
Words. 


to Travel, 


Trespass, 2. 


to Trespass, 


v. 


Tromp, 


Trouble, 


Trumpery, 


Tutor, 


Umbrella, 
to Use, 


Valuable, 
ad. 
Vent, 2. 


to Vent, », 


Venter, 7. 
Venue, 7 


Verge, n. 


to Verge, v. 


Verger, n. 


Versant, adj.) familier. 
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voyager. Travailler, 


injure;  vtola-\ 
tion de pro- | 
priete; delit) 
contre la per- 
sonne ; offense, 
peche, trans- 
gression. 

violer lu pro- 
prieté ; pécher, 
faillir. 
nathine 


flunte. 


souf-|Trompe, 


ipeine,inguictude,|Trouble, 


affliction, souci, 
chagrin, impor- 
tunite, tracas- 


serie, ennui, 
éclat trompeur,|Tromperie, 
Jaur brillant; 


rebut, friperie, 
preeepteur, = in- 
Stituteur ; pro- 
Jesseur, mattre. 


Tuteur, 


Ombrelle, 


User, v. 


paraplicie. 


fuire usage de; 
s’ servir de ; use? 
de, employer ; 
user, consummer; 
accoutumer, ha- 
bituer; en user, 
agur. 


precieux, 


issue, ouverture,| Vent, nm. 
passage ;lumiere 
(ofa gun); trou 
de fausset (in «a 
cask); publica- 
tion; articula- 
tian; carriere ; 
cours, libre 
cours, vente. 
donner issue, 
carriere a, 
cours au, Un 
libre cours a, 
exhaler. 
ventre, 
mE 
( Jur.) voisinage, 


verge;  (jur ) 
ressort; (gard. ) 
bord, bordure; 
(brink) bord, 
extremité; (of 
a forest) lisiere. 
pencher; ap- 
procher. 
huissier a verge ;\Verger, nm. 
porte-verge. 


Venter, v 


abdo- 


Venue, 2/. 


Verge, nf. 


ad). 


Trépasser,v. 


Valable, adj. 


Versant,nm., |declivity, 


' English 
Equivalents, 


to labour,to work; 


Jermenter (of 
wine); to study ; 
to overwork (a 
horse). 


to die, to depart 
this life. 


horn, trumpet ; 
proboscis, trunk 
(of elephants, in- 
sects, etc.); over- 
hanging (arch.); 
Fallopian tubes. 
confusion, dis. 
order, disturb- 
once, dispute 
quarrel ; (pl) 
troubles, broils, 
commotions. 
deception, cheat- 
ing, deceit, tm- 
position. 
guardian (of 
Minors); Prop. 


parasol, SUN> 
shade. 

to use, to make 
use, lO consume, 
to wear oul, to 
wear off; to 
spend, to waste, 


valid, 


wind, gale; flat- 
ulence; breath; 
scent (liunt.); 
vanity; enupti- 
NESS; (artil.) 
windage, 


to blow (of the 


wind) : fi 
coming, arrival, 
growth, 


rod ; shank (ofan 

anchor); handle 
(of a_ whip); 
(pl.) rod, birch. 


orchard,  fruit- 
garden, 
side, 


slope (of moun- 
tains); liable to 
overturn (of car- 
riages). 
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Words. #yuivalents. Words. Equivalents. 
Verser, um, jversificateur. Verser, v. = {to shed ; to spill; 

to pour; to le 
overturned (cur- 
riages); to «le- 
posit (money). 
to Vie, rivaliser, lutler,|Vie, nf. life. 
disputer, 
Viol, (mus. ) viole. Viol, 2m. violation (of the 
person) ; rape. 
Voyage, voyage par mer ;|Voyage, travel by land; 
17 dversee, voyage by sea. 
to Voyage, jvoyager par mer ;|\Voyager, to yourney by 
traverser, ptr: land, or by 
courir, waler. 





TRANSLATION FROM FRENCH. 


MULE. DE LAJOLAIS. 

La galerie que devait traverser Empereur, pour 
se rendre au conseil, était une vaste piéce longue, 
éclairée par des croisées paralléles, les unes ayant 
vue sur la cour d’entrée, les autres sur les jardins. 
Neuf heures venaient de sonner, et peu a peu lcs 
deux cotés de cette galerie se remplirent: de monde, 
de curieux, de solliciteurs, des officiers de service, 
des gens de la maison. Parmi tout ce monde deux 
femmes se faisaient remarquer, la premiere par sa 
beauté, et l’'air gracieux avec lequel elle accueillait 
les saluts respectueux de tous ceux qui passaient 
prés d’elle; et la seconde par son extréme jeunesse, 
par Ja paleur qui donnait & sa beauté un caractére 
extraordinaire, et par ses beaux cheveux blonds 
tombant en boucles nombreuses sur ses épaules. 

“Allons, du courage!” disait la premiére a la 
seconde, “du courage!” 

“‘ Je ne vous quitterai pas,” disait encore la pre- 
miere. Puis, pour donner plus de poids a ses 
paroles, sa main allait chercher la main de Ja jeune 
fille et la serrait avec amitié. 

Le regard le plus expressif et le plus triste 
répondait & cette faveur ; et incontinent Jes beaux 
yeux de l'enfant se retournaient vers la porte par 
laquelle devait paraitre l’Empereur. Toute cette ame 
jeune, aimante, exaltée, semblait avoir passé dans ses 
yeux ;etout le reste de son corps paraissait inanimé. 

Deux heures se passérent ainsi; deux heures d'at- 
tente, de peines, d'angoisses, et, pendant ces deux 
heures, ni Pune ni l'autre de ces enfants n’avait bougé. 

La plus jeune, tenant les yeux attachés sur cette 
porte fermée, attendait qu'elle s’ouvrit pour respirer, 
pour vivre ; l’autre ne détournait pas Jes yeux de 
dessus sa compagne. Le plus profond silence 
régnait dans cette galerie; on n’entendait que la 
respiration plus ou moins agitée de tout ce monde 
qui attendait aussi. 

Enfin onze heures sonnent, les deux battants de la 
porte s’ouvrent, et un huissier annonce l'Empereur. 
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Plusieurs personnes paraissent a la fois. 

“ Lequel?” demande Maria dans la plus vive 
anxiété. 

“Le seul qui ait son chapeau sur la téte,” lui 
répond vivement Hortense. 

La jeune fille n’en écoute pas davantage; ne 
voyant plus qu'un seul étre dans toute cette foule 
qui l’environnait, elle sort des rangs, s’élance aux 
pieds de celui qu’on Ini a désigné, s’écrie : “ Grace ! 
grace!” et joint les mains avec force en les levant 
vers le ciel. 

A ces cris, a cette action imprévue, l’Empereur 
s'arréte en frongant les sourcils. 

“Encore!” s‘écrie-t-i] d'un ton d’impatience, 
“javais pourtant dit que je ne voulais plus de ces 
sceénes-la!” 

Et croisant ses bras sur sa poitrine, il voulut 
passer outre. 

“Sire!” cria la jeune fille, & laquelle la position 
de son peére donnait une énergie au-dessus de son 
age, ‘‘je vous en conjure, écoutez-moi! Au nom de 
votre mére, Sire, écoutez-moi! au nom de votre pére, 
accordez-moi la grice du mien! C’est mon pére, 
Sire; il aura été entrainé, séduit ; pardonnez-lui | 
Oh! Sire, vous tenez Ja vie de mon pére, la mienne 
dans vos mains. Ayez pitié d’une malheureuse 
enfant qui vous demande la vie de son pére. Sire! 
Sire! grace ... pitié . .. pardon.” 

“ Laissez-moi, mademoiselle,” dit l"Empereur, la 
repoussant assez rudement. 

Mais, sans se laisser intimider (il y allait d’une 
existence trop chére), Mile. de Lajolais, se trainant 
sur les dalles de marbre de la galerie, criait avec 
angoisse— 

“Oh! pitié, pitié, Sire! ... grace! ... pour mon 
pere! Oh! jetezau moins un regard sur moi, Sire!” 

Il y avait. quelque chose de si déchirant dans 
cette voix d’enfant demandant la vie de son pére, 
que |’Empereur sarréta malgré lui, ct regarda celle 
qui l'implorait avec tant d’instance. 

Mile. de Lajolais était fort bien, mais, dans ce 
moment, sa beauté tenait de Vange. Blanche 
comme un cygne, la couleur donnait a4 ses traits 
un caractére ¢nergique et passionné; ses beaux 
cheveux blonds ruisselaient sur ses épaules; ses 
petites mains, crispées par la fiévre, avaient fini par 
saisir une des mains de )!Empereur, et lui com- 
muniquaient leur chaleur brilante. Agenouillée, 
le visage baigné de larmes, levant ses grands yeux 
bleus vers celui duquel elle semblait attendre la 
vie ou la mort, elle ne pouvait plus ni parler, ni 
pleurer, ni respirer. 

“N’étes-vous pas Mlle. de Lajolais?” lui de- 
manda l‘Empereur. 

Sans répondre, Maria pressa Ja main de ’Empe- 
reur avec plus de force. 
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Il reprit avec sévérité, ‘‘Savez-vous que c’est la 
seconde fois que votre pére se rend coupable d'un 
crime envers l’Etat, mademoiselle ?” 

“Je le sais,” répondit Mlle. de Lajolais, avec la 
plus grande ingénuité; “mais la premiére fois il 
était innocent, Sire.” 

“Mais, cette fois, il nel’est pas,” répliqua Bonaparte 

‘“ Aussi c'est sa grice que je vous demande, Sire,’ 
reprit Maria, “grace, ou je mourrai devant vous.” 

L’Empereur, ne pouvant plus maitriser son émo- 
tion, se baissa vers elle en lui disant—- 

“Eh! bien, oui, mademoiselle oui, je vous l'ac- 
corde, Mais, relevez-vous.” 

Et, lui jetant un sourire d’encouragement et de 
bonté. il dégagea ses mains tenues toujours avec 
force et s‘éloigna vivement. 

Le saisissement de la joie fut plus dangereux 
pour Mlle de Lajolais que la douleur La pauvre 
enfant tomba lourdement et sans connaissance sur 
le marbre de la galerie. 

Grice aux soins de l’Impératrice, de la Princesse 
Hortense et de leurs dames, Mile de Lajolais re- 
prit bientot connaissance ‘‘ Mon pére, mon peére!” 
murmura-t-elle aussitét qu'elle put parler. ‘Oh! 
que je sois la premiére a lui annoncer sa griice ” 

Et se levant, elle voulut s’échapper des bras qui 
la retenaient ; mais trop faible pour tant d’émotions 
diverses, elle y retomba sans force. 

‘Rien ne presse maintenant, mademoiselle,” dit. 
une des dames; “prenez un peu de repos et de 
nourriture ; vous irez une heure plus tard.” 

“Une heure plus tard!” se récria Maria; “ vous 
voulez que je retarde d’une heure l'annonce de la 
vie & un homme condamné a mort, surtout quand 
cet homme est mon pére. Oh! Madame,” ajouta- 
t-elle, se tournant vers )'lmpératrice, “ laissez-moi 
partir de grace ; songez que c’est mon pére: qu'il 
@ sa griice, et qu'il ne le sait pas encore.” 

“Soit, mon enfant,” lui répondit l’excellente José- 
phine ; “ mais vous ne pouvez aller seule a sa prison.” 

“Je suis bien venue seule a votre chateau,” ré- 
pondit-elle vivement. 

‘“* Que votre majesté nous permette d'accompagner 
Mile. de Lajolais,” demandérent a la fois plusieurs 
officiers et aides-de-camp de l’Empereur, que l'ac- 
tion pourtant bien naturelle de Mlle. de Lajolais 
avait remplis d’admiration. 

‘“M. de Lavalette* me rendra ce service,” dit 
l'Impératrice, souriant gracieusement a l'un d’eux; 
“ainsi que monsieur (désignant un aide-de-camp de 
service). Vous vous servirez d’une de mes voitures ; 
allez, messieurs, je vous confie Mlle. de Lajolais.” 


’ 


* Le gen¢ral Lavalette avait épousé une niéce de I'Impéra- 
trice. Condamme & mort en 1815, il fut sauve par le génereux 
dévouement de sa fomme, qui s’introduisit daus sa vrison, et 
changca de vétements avec lui. : 
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Bien qu’épuisée de fatigue, de besoin et d'émo- 
tion, Maria refusa de prendre et nourrjture et repos. 
Elle voulut elle-méme voir atteler les chevaux, 
presser les gens, et ne se tint en place que lorsqu’'elle 
et ses conducteurs furent installés sur les coussins 
de la voiture. 

Alors la voiture partit au galop de six bons 
chevaux : elle franchit avec une rapidité incroyable 
la distance qui séparait Saint-Cloud de la prison. 
Pendant tout le trajet, Maria, droite et raide, tenait 
les yeux fixés sur le chemin qu'elle avait encore a 
parcourir; son regard semblait vouloir dévorer la 
distance ; sa poitrine haletait, comme si c’était 
elle, au lieu des chevaux, qui traindt le carrosse, et 
elle était pzile, si pale, que deux ou trois fois ses 
compagnons lui adressérent la parole, mais inutile- 
ment, elle ne les entendait pas. Quand la voiture 
s'arréta, elle s‘élanca par-dessus le marchepied 
avant que M. de Lavalette eit eu le temps de lui 
offrir la main pour descendre, et ne pouvant ar- 
ticuler que ce mot, “ Vite, vite!” Elle parcourait 
les longs corridors de la prison, précédant le gedlier 
et ses guides, et répétant toujours, “ Vite, vite!” 
Arrivée & la porte du cachot, il fallut bien qu'elle 
attendit que le gedlier en eat ouvert Ja serrure, et 
tiré deux énormes verrous ; mais & peine la porte 
eut-elle cédé, que, se précipitant dans l'intérieur, 
elle alla tomber dans les bras de son pére, en criant, 
“Papa, !Empereur ...lavie. .. grace.” 

Elle ne put achever: sa voix se perdait en longs cris, 
chaque parole commencée finissait par un sanglot. 

Le général de Lajolais crut un instant qu'on 
venait le chercher pour le conduire & la mort, et 
que sa fille ayant trompé la vigilance des gardiens, 
avait tout bravé pour lui faire ses adieux. 

Mais M. de Lavalette le détrompa bientdét ; voyant 
que Maria vaincue par ]’émotion ne pouvait arti- 
culer un son, il prit la parole: 

“L’Empereur vous accorde votre grace, général,” 
lui dit-il,” et vous la devez au courage et a la ten- 
dresse de votre fille.” 

Puis avec une émotion dont il ne pouvait se 
défendre, il raconta au général de Lajolais tout ce 
que sa fille avait fait pour lui. ¢ 

E. MARCO DE SAINT-HILAIRE. 


KEY TO TRANSLATION FROM FRENCH (p. 213). 
THe Carp-CAstTLe. 


A good husband, his wife, and two pretty children passed 
their days in peace in the simple hermitage where, as peace- 
ably as they, their parents had lived. The husband and wife, 
sharing’ the mild cares of the household, cultivated their 
garden, gathered in their harvests, and in the evening, in 
summer, supping wuder the leaves; in winter, in front of their 
fire. they preached to their sons on virtue and wisdom, and 
spoke to them of the happiness which these always give. The 
father enlivened his sermon bya story, the mother by a caress. 

The elder of these children, by nature serious and studious, 
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used to read aud think ; the younger, quick, thoughtless, but 
full of gracefulpess, used to jump about and Jaugh always, 
and only delighted in games, Oue evening as usual, seated 
beside thei: father close to a table on which their mother 
was leaning, the elder was reading Rollin: the younger little 
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after so much work, cries out, “It is finished.” His brother 
grumbling, 1s angry, and with a single stroke destroyed his 
tedious work ; and the younger burst into tears. ‘‘ My son,” 
answers the father, ‘the founder is your brother, and you 
are the conqueror ” 





Fig. 4.—HALuL or 


desirous of learning of the noble deeds of the Romans or of 
the Parthians, was using all his art, aj] his facultics in joining, 
in supporting by the four sides a fagile card-castle. THe hardly 
dared breathe from care and from fear. All at once the 
reader juterrupts: ‘‘Papa,” said he, ‘please tell me why 
certain warriors are called conquerors, and others founders of 
an empire; are there two names different?” The father was 
thinking for a good answer, when his younger son, overjoyed 
at having been able to succeed in putting up his second storey 
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ARCHITECTURE.—II. 
(Continued from p. 200.) 
THE EGYPTIAN, ASSYRIAN, AND PERSIAN STYLES. 
ALTHOUGH it is possible that the earliest settle- 
ments of mankind, subsequent to the Deluge, may 
have been in the alluvial plains at the mouth of the 
Tigris and Euphrates rivers, north of the Persian 
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Gulf, it is in the valley of the Nile, in North Egypt, 
that the most ancient architectural remains are 
found ; and therefore, chronologically, the Egyptian 
Style claims our first attention. 


THE EGYPTIAN STYLE. 

The proximity of the ranges of hills (the Arabian 
and Libyan chains) to the Nile, and the facility 
which that river afforded for the transport of the 
stone quarried in them, enabled the Egyptians at 
an early period in the world’s history to reproduce 
in the more lasting material, stone, those erections 
in crude or unburnt brick, and in timber, which, 
probably, for centuries formed their rude habita- 
tions, and served as sanctuaries or temples raised 
to the Creator of the Universe. In the tombs sur- 
rounding the Great Pyramids, which date from 3000 
to 4000 years B.c., we find the earliest examples of 
Egyptian architecture, and the forms which they 
assume may be looked upon as the prototypes of 
that massive construction which forms its chief 
characteristic. The walls of their temples, and of 
the huge gateways, cr pylons, which precede the 
entrances, are thicker at the bottom than at the 
top; consequently, the sides rake (just in the 
same way as the huts of unburnt brick do at the 
present day), and give an effect of immense solidity 
and strength. Of the domestic architecture of the 
Egyptians we know but little; the remains of her 
ancient splendour are found in her tombs and in her 
temples, and these would seem, from the representa- 
tions on the walls, to have been the models on which 
the palaces and houses were copied. Of the tombs, 
the most celebrated are the Great Pyramids at Gizeh, 
about seven miles to the south-west of Cairo. The 
three Great Pyramids, with others in the necropolis 
of Memphis (at the period ubove mentioned the 
capital of Egypt), were the burial-places, or tombs, 
of the kings, or, at least, of those of royal blood. 
The Great Pyramid of Cheops occupied a square 
each side of which measured 755 feet, and covered an 
area equal to that of Lincoln's Inn Fields. The sides 
sloped up to a point 481 feet above the ground, the 
greatest height of any stone building in the world 
until the completion of the spire of Cologne Cath- 
edral, the apex of which rises to 520 feet above the 
pavement, The casing of the great Pyramid anda 
portion of the top have already disappeared ; so that 
in its present state it consists of a series of steps, 
2)3 in number, varying in height from 4 feet to 
2 feet 6 inches. The second Pyramid is slightly 
smaller, and still retains a portion of its casing at 
the top. The third Pyramid was less than half the 
size, but the casing was of granite from Syene, 500 
miles above Cairo. 

In the vicinity of the Pyramids, and on the west 
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bank of the Nile, are numberless tombs which 
formed a portion of the necropolis of Memphis, 
which was fifteen miles long. These tombs are 
now known under the term of mastadba, an Arabian 
word signifying a “bench.” These mastabas are 
rectangular masses, varying in length from 15 to 
150 feet, and from 12 to 80 feet high. Their sides 
are sloped, so that they resemble the crude brick 
huts of the natives. The greater portion of them 
is in solid masonry or brickwork ; but on the eastern 
side there are small chambers, some of which were 
open to the passer-by, and in which originally offer- 
ings were made to the deceased. These tombs all 
belong to the earlier dynasties. After the removal 
cf the capital to Thebes, the tombs were always 
excavated in the solid rock ; and though invaluable 
as records of history—for the walls are covered with 
drawings and hieroglyphics—architecturally they 
have but little interest. 

The principal temples of Egypt are found at 
Thebes ; and as their plans have much resemblance 
one to the other, it will be sufficient to take one as 
an example. There is this peculiarity about them— 
that whether they took centuries to build (being 
continually added to and enlarged, as the Temple 
of Karnak), or were built within a few years, as the 
Temple of Edfou (Figs. 5, 6), they all have the same 
accumulation of parts. The sanctuary at the back 
is preceded by one or more halls, one in front of the 
other, succeeded by a great “hall of columns,” after 
which great courts were added one in front of the 
other. Each of these features increases in size or 
height, till the great “hall of columns” is reached, 
which is the finest feature in Egyptian architecture. 
The great hall of Karnak (Fig. 4), has a double row of 
twelve columns down the centre (67 feet high from 
ground to soffit of the stone beams, on which the stone 
slabs of the roof are carried, and 36 feet in circum- 
ference), and seven rows of columns on each side, of 
lesser height, giving a total of 98 columns; the hall 
covering an area of 70,000 square feet, greater than 
any English cathedral. In front of this hall was a 
court, with porticos round it; and on the entrance 
side, a huge pylon, or gateway, 300 feet long and 
100 feet high, with an entrance-portal in the centre. 
Generally speaking, in front of these pylons were 
immense seated figures in granite or basalt, and 
obelisks, similar to the example now erected on the 
Thames Embankment; and from the entrance, a 
long paved causeway, flanked with pedestals carry- 
ing sphinxes, led to the river, and was used for 
processions. The Temple of Karnak, and others 
at Thebes, date principally from the middle of the 
l4thcentury B.c. At Edfou, Philw,and Denderah are 
other magnificent temples of later date. The columns 
which supported the roofs are of two main types-— 
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those crowned with the bell capital (Fig. 4), and 
those whichare derived from the lotus plant with 
bud capital (Fig. 3); a third variety is found in the 
polygonal column, which 
has a considerable resem- 
blance to the Greek Doric 
column. These three types 
belong to the carly and 
middle periods of Egyp- 
tian architecture. Under 
the Ptolemies, the capital 
assumed a variety of dif- 
ferent forms, being decor- 
ated with ornament de.- 
rived from river-plants ; in 
the Temple of Esneh, built 
under the Roman rule, in 
the hall, of twenty-four 
columns, there are eleven 
varieties of capitals ; and 
in the Portico at Phil: 
even a greater number. | 
There are some temples 
which are partially cut in 
the rock, and partially 
built in front; and one celebrated example at 
Abousimbel, which is entirely excavated in the rock 
to a depth of 150 feet, with hall of columns, and 
other halls, chambers, and sanctuary. It isin front of 
this temple that the huge seated figures. 60 feet high, 
were carved in the rock, full-sized copies of which 
occupied the south transept of the Crystal Palace 
before the fire. 
THE ASSYRIAN STYLE. 

Though, ag we have already said, there is every 
reason to believe that the settlements in the 
alluvial lands bordering on the Tigris and Euph- 
rates, and north of the Persian Gulf, may have been 
earlier even than those in the valley of the Nile, the 
earliest records do not go back quite so far, and 
the most ancient remains found are not calculated 
to be much older than 2000 B.c. 

This may be easily explained. (1) The heavy 
soakfig rains which occasionally fall in Meso- 
potamia would quickly sweep away all those 
ephemeral constructions in unburnt brick to which 
we have called attention in Egypt; and (2) they 
had not those magnificent quarries of stone which 
at a very early period in her history Egypt had 
known how to avail herself of. 

It is only within the last fifty to sixty years that 
excavations have been made in Mesopotamia, disclos- 
ing to us the existence of a series of palaces erected 
on mounds or terraces. built almost entirely in sun- 
dried brick, and preserved only on their outer faces 
by burnt brick and tiles, and, occasionally, stone. 


The styles which we have now to describe are 
known as the Chaldean, Assyrian, and Babylonian, 
all of which possess similar characteristics, so that 
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it is not necessary to distinguish them here. Of 
the Chaldean Style, very few remains have been 
found; and the duration of the Babylonian kingdom 
being less than a century, little more would appear 
to have been done beyond restoring some of the 
more ancient Chaldean temples ; so that a description 
of the nature of the Assyrian Style will cover all 
that is requisite 

Broadly speaking, there are only two classes of 
buildings—the temple and the palace. In order 
to understand the peculiar nature of these struc- 
tures, it is necessary to point out that the country 
bordering on the Tigris and Euphrates is perfectly 
flat, and in periods of inundation is liable to be 
flooded. The first precaution, therefore, which 
it was necessary to take, especially in structures 
which were intended to be of a more permanent 
nature, would be to raise them on artificially con- 
structed mounds or teriaces. These, in the cases 
of temples and palaces, would be raised higher than 
others, to give them that prominence which their 
importance required. Beyond this, there might 
also be a sanitary reason, 7.e., to raise the palace 
well out of the malaria of the plains; a strategic 
reason, that they should command the country 
around; and an esthetic reason, to give that relief 
and variety which the flatness of the country re- 
quired. The Chaldean temple—of which a typical 
example is found in the Birs Nimroud, 14 miles 
south of Babylon, and which was restored or rebuilt 
by Nebuchndnezzar—consisted of a series of terraces, 
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built one upon the other, each set back one behind 
the other, so as to leave a platform 12 feet all round; 
but set back, however, more in front, to allow of 
flights of stairs for ascension. The lower terrace 
measured 272 feet square ; the height being 45 feet, 
or possibly more (the height of the others being of 
less dimensions); and the size of the top terrace 
but one being 75 feet square. On this rested the 
temple, forming the seventh terrace, and the roof 
of which was vaulted. These terraces were all 
solid, and constructed in sun-dried brick, their 
upper surfaces and vertical walls being protected 
by burnt brick, the upper storey being subjected to 
such heat as to be vitrified. Another typical 
example is found at Khorsabad, where the lower 
four storeys still remain; in this’ case, instead of 
flights of steps in front, a ramp was formed round 
the tower. The remains of colour on this temple, 
as well as on that of the Birs Nimroud, show that 
each storey was decorated with coloured materials 
and dedicated to the seven planets: the lowest, 
black, dedicated to Saturn ; then orange, to Jupiter ; 
red, to Mars; yellow, to the Sun; green, to Venus ; 
blue, to Mercury; and white, to the Moon. The 
Mujelibe at Babylon is supposed to have been the 
largest of those temples, its base being about 600 
feet, and its height calculated at 450 feet. 

The Chaldean palaces are too ruined to be able to 
trace out their plans; they seem, however, to have 
been similar to those found in Assyria, the oldest 
of whichis the North-west Palace at Nimroud, built 
by Asshur-bani-pal, 884 B.c. This was discovered 
and excavated by Sir Henry Layard, to whose 
exertions we owe the great bulls from the gateways 
and the sculptured slabs from the walls of the 
reception rooms which are now in the British 
Museum. The largest and most complete palace 
yet discovered is that at Khorsabad, situated about 
fifteen miles north of Nineveh. The city of Khors- 
bad was about a mile square, and in the north-west 
of it was built the enormous platform or terrace on 
which the palace stands. This platform was 30 feet 
high, and covered an area of about 1,000,000 square 
feet, or 1,000 feet each way. A flight of steps in 
front, and a ramp at the side up which chariots 
could ascend, gave access to the platform. In the 
front of the principal portion of the palace (330 feet 
wide) were three great portals flanked by human- 
headed bulls, those to the central entrance being 
19 feet high. These led to a great court about 300 
feet square, round which were the stables and 
offices ; a second front on the right (now destroyed) 
led to the court of honour, beyond which were the 
great reception rooms of the palace, with other 
courts beyond surrounded by the grand apartments 
of the king and of the various officers of his court. 


On the left of the first court above mentioned were 
the courts and apartments of the “aarem, and 
behind these the temple to which we have before 
referred. The peculiarity to be noticed in the plans 
of this and other palaces is Ist, the extraordinary 
thickness of the walls, the outer ones being 20 feet 
thick; and 2nd, the small width of the halls when 
compared with their length, the relative propor- 
tions being 150 feet long, and 30 feet wide. It was 
suggested by the late Mr. Fergusson that these 
halls were covered over with roofs carried on 
columns of wood; no trace of these has ever been 
found, however, nor of the foundations necessary 
to carry such features. The general tendency of 
the belief turns now in the direction of their having 
been vaulted in brick—a method of construction 
which would at once account for the great thickness 
of the walls necessary to resist the thrust of the 


- 
- 
- 
- 
- 
~ 
~ 
~- 
- 
- 
- 
- 
- 
- 
— 
- 
- 
— 
~ 
= 
- 
- 
- 
~ 












eos, 228 
OR ORC) 





Poem amesemees Dae ewre ‘ 








ia 


Bete aca 


oe 
a) 


ry el Lan) fan cal fo Gal 

i DBR BE SEB 
Ht Bea eee eB 
teed Bod od Bo 










Fig. 6 —Grounp PLan oF Eprovu. 


1, Sanctuary; 11. Hall of Columns ; 11. Great Hall of Columns ; 
iv, Great Court; v. Pylons; vi. Outer Wall 


vault, and also for the comparatively small width— 
the builders not knowing how to construct vaults 
of a greater span. The halls were probably lighted 
by small openings just above the springing of the 
vault, and from the ends above the roofs of adjoin- 
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ing rooms. The lower portion of all the principal 
reception r8oms was lined with slabs of alabaster 
carved in relief, examples of which are now in the 
Louvre, similar examples from Nimroud being in 
the British Museum. The upper portions of the 
rooms were all covered with stucco and decorated 
in colour. The entrance gateways to the courts are 
all covered with circular-headed arched vaults, 
showing that the builders were well acquainted 
with the principle of the arch. The open courts 
were paved either with stone or burnt brick tiles, 
and the greatest precautions were taken to drain 
off the water in order to prevent the disintegration 
of the crude brick walls and platforms. Sdme of 
the pavement slabs were cut in low relief in imita- 
tion of carpet designs, and of these we have also 
examples in the British Museum. 


THE PERSIAN STYLE. 


There remains still a third style to be described 
which completes the series of the great. Oriental 
stvles of architecture—viz., the Persian. It has 
been assumed that this style was the natural 
descendant of the Assyrian, simply carrying on the 
tradition of those styles just described. ‘There are 
cettain features in which their influence can be felt, 
but the disposition of the plans of their palaces and 
the features of which they are composed are in the 
main essentially different. In Persia we return 
again to a supply of that material in which the As- 
syrians were deficient, viz., stone ; and the Persians 
seem also to have been able to procure timber of 
sufficient size and strength to use it for the coverings 
of their roofs. The features which they would ap- 
pear to have taken from the Babylonians, whose 
kingdom they had laid waste, were the terraces or 
platforms; and much light is thrown upon the 
possible construction of the flight of steps in the 
Assyrian palaces by comparison with the examples 
found at Persepolis, and which, being either cut 
in the rock, or built in stone, still remain more or 
less well ‘preserved. From the great similarity in 
the, sculpture also we gather that the Persian 
conquerors brought over to their own country the 
artists, or the descendants of those artists, who had 
sculptured the slabs at Khorsabad and other As- 
syrian palaces, and in these two respects the Persian 
follows close on the Assyrian tradition. Beyond 
that we find ourselves in presence of an entirely 
different style, and one which would seem rather 
to be based on the palaces of Media at Ecbatana 
and elsewhere, described by Herodotus: with this 
difference, that the latter, being in wood, have 
entirely perished ; whilst the Persians, employing, 
at all events for their vertical supparts, the stone 
column, have transmitted to us the features of a 
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wooden style which may have been in existence 
centuries before. 

The principal remains of palaces are found at 
Persepolis where, upon a platform, partially built 
in masonry, and partially worked out in the rock, 
are portions of four or five palaces besides pro- 
pylwa, or entrance gateways. (The approach to this 
platform is by a double flight of stairs, 20 fect 
wide, of easy acclivity and most stately appearance.) 
The best preserved of these is the palace of Darius. 
which consists of a great central hall, the roof of 
which was carried by sixteen columns, preceded by 
a porch or portico with two rows of columns, four 
in each row, and with smaller rooms at the side and 
back. The palace is raised ona platform 10 feet in 
height, with a double flight of stairs in front. The 
walls of the palace were apparently built only in 
unburnt brick, the outer surfaces of which were 
protected by burnt brick of various colours and 
sometimes, as at Susa, decorated with lions and 
figures in relief, all in coloured enamels, ‘Those at 
Persepolis have all disappeared, but fortunately 
the angle piers and the doorways and windows 
were in stone, and some of these still remain, 
which enable us to reconstruct the palace in our 
imagination The principal palace on the platform 
is that known as the great hall of Xerxes—the 
Chehil Minar—which must have been one of the 
most splendid buildings ever erected. Its plan is 
similar to that of the palace of Darius, except that 
the great hall of columns had six rows instead of 
four, there being, there‘ore, thirty-six columns to 
carry the roof, and there were three porticoes, one 
on the front and one on each of the sides, each with 
two rows of six columns each. These columns were 
67 feet in height, and they were crowned with 
capitals consisting of bulls’ heads, supported (in 
the portico columns) by complex capitals with 
volutes, which are thought to be the prototypes of 
the Greek Ionic volutes, though differently placed. 
The palace covered an area of 105,000 square feet, 
larger than any European cathedral. A_ third 
palace had a hall whose roof was carried by 100 
columns, bunt of much less dimensions. 

The roofs of all these palaces are gone, but in 
the tomb of Darius, cut in the rock at the back of 
this platform, are imitations of the front of the 
palace in which he resided, and from which we 
think it is possible to realise their complete form. 
There was only one storey tothe porticos and halls, 
the latter being probably lighted through,,the 
windows under the porticos, or by openings iy 
walls close under the roof and above the roofs 
the adjoining chambers. . 

The palace of Artaxerxes at Susa seems to have 
been of the same character as those at Pergepolis, 
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the surface blocks of the walls, richly enamelled in 
colours, being in beton or concrete instead of burnt 
brick. 

The only other remains of Persian work known 
are the tomb of Cyrus at Pasargade, a stone 
sarcophagus raised on a series of steps—the remains 
of a building close by which is thought to be a 
palace of Cyrus, with a hall of columns—a portico 
of somewhat similar nature to those described, but 
without ornament or enrichment'of any kind—and 
one or two square buildings known as fire temples, 
but which are probably tombs, 
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(Continued from p. 217.) 


THE TURNING TENDENCY OF A FORCE—MOMENTS 
OF FORCES~LAW OF MOMENTS—THE LEVER 
AND ITS PRACTICAL APPLICATIONS—SAFETY- 
VALVES, WEIGHING MACHINES AND OTHER 
EXAMPLES. 

CONSIDER now the equilibrium of a body which is 

free to move about an axis, and which is acted on 

by forces tending to turn it about that axis. The 
body shown in Fig. 33 will do to illustrate what we 





mean. We must either suppose that the body has 
no weight, or that it is pivoted at such a point that 
its weight has no tendency to turn it, which is the 
case in this instance if the pivot passes through 
its “ centre of gravity.” We may remark in passing 
that this “centre of gravity” is defined as the 
point through which the resultant of all the forces 
of gravity, acting on the body, always passes. The 
term “centre of mass” is much better, as it is only 
a certain class of bodies which have a centre of 
gravity. Imagine the arrangement shown in Fig. 
33 to be frictionless, and the weights nicely adjusted 
so that there is no more tendency for the body to 
turn in one direction than the other, then if it gets 
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one complete turn in the positive direction—or 
against the hands of a watch—the weight attached 
to C will fall a distance equal to the circumference 
of its pulley, whilst A and B rise distances equal, 
respectively, to the circumferences of their pulleys. 
The law of work tells us that the work done by c 
in falling must be equal to that done on A and B 
in raising them since we assume that there is no 
friction. Hence we have the rule— 
Pull in c x circumference of c's pulley 

== pullin A x circumference of a's pulley + pull 

in B x circumference of B's pulley. 


Sinee each circumference is 2 # times its radius, 
dividing this equation across by 27, we get 


Pull in c x c's radius=pull in A x A's radius + 
pullin B x B's radius. 

Now each radius is at right angles to the cord, 
i.¢., the force exerted by the cord at the point 
where it leaves the pulley, hence we see that each 
product is simply the particular force multiplied by 
the perpendicular from the axis on the line showing 
the direction of that force. This product gets a 
name, it is called the wmament of the force about 
the axis referred to, and its amount is a measure of 
the tendency of the force to turn the body about 
the axis. 

THE LAW OF MOMENTS 
then is this, 7f @ number of forces act on a hody 
tending toturn it ahout an axis, there will be equili- 
brium ifthe sum of the moments of the forces tending 
to turn it against the hands of a watch ts equal to 
the sum of the moments of the forces tending to turn it 
with the hands of a watch ; or in other words, if the 
algebraic sum of the moments is zero. We think we 
can hear the intelligent student objecting here, and 
saying, “ You have in your illustration only taken a 
particular case in which the distance of each force 
from the axis remains constant,” and that in prac- 
tical examples this is not usually the case. The 
objection is perfectly right,and we will endeavour to 
meet it. In doing so we must adopt a method which 
we have already used, viz., that of supposing ag’ery 
small motion given to the body, the cords being 
attached directly without pulleys. Let the small 
angle turned through by the body be called a (Fig. 
34), all lines on the body will turn through the 
same angle. Fig. 35 is an enlarged drawing of a 
part of Fig. 34, and it will be seen from it that the 
work done by W, is W, X P Q. But since om is 
perpendicular to PM, and 0 P perpendicular to PT, 
the two triangles OM P and TQ P have the angles at 
oO and P equal, and the angles at Q and M also equal, 
being right angles, hence the triangles are similar, 
QP_oM 


therefore “—~ = 
PT OP 
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the work done by 
W,=W, X PQ=W, X PQX PT 
PT 


Ww, X OM X PT 
= OP 


| a ee : 
But the angle a= a (in radians). 


.'. the work done by W, = W, X OM X a. 
Similarly the work done on w, can be shown to 
be equal to W, x its perpendicular x a, and so on for 
W,, etc.; whence dividing across by a, we get from 
the law of work the same rule as before— 
W, x its perpendicular = w, x its perpendicular 
+ w, x its perpendicular 
Or the algebraic sum of the moments of all the 
Sorces must be zero. 

The student should carefully study this 
proc, as it has not, so far as we are aware, ap- 
peared in print before, and the method adopted 
will often be found of great service. 


THE LEVER. 


We are now in a position to consider the lever 
and some of its practical applications. No matter 
how many forces act on a lever, they will balance 
when the sum of their moments about the axis or 
Sulerum is zero, If the axis is mot in the (so-called) 
centre of gravity of the lever, then the lever's weight 
will form one of the forces and will act vertically 
downwards through the “centre of gravity.” If 
only two forces act on the lever, say on different 
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sides of the fulcrum—which 
is, let us suppose, at the mass- 
centre referred to above—then 
since one force raultiplied by 
its perpendicular or “arm” 
equals the product of the other 
force and its arm, the forces 
must be i2vrersely as the arms 
or distanecs at which they ace. 
This is sometimes called the 
law of the lever, though the 
lever is usually londed in a 
much more complicated way, 
and there is no general law 
except the law of moments. 
In certain books on mechanics 
levers with two forces only 
acting on each are considered, 
and three different orders of 
levers are the result of certain 
changes in the position of these 
forces. There is no reason why 
we should consider a lever 
with only two forces, as such 
rarely occurs in practice; if 


a we let each interchange of 


Se position produce a different 
i order of lever, we might as 
well have a hundred different 

oO orders as three. 


PRACTICAL APPLICATIONS OF THE LEVER. 


As a practical example, consider the lever safety- 
valve shown in Fig. 36. Suppose the valve A is 
just to open when the steam pressure under it is 
120 lb. per square inch, that the mean area of the 
valve exposed to steam pressure is 4 square inches, 
the weight of the valve 4 1b. the distance cb 
being 3 inches, the centre of gravity of the lever 












Shee 2 ae jy . 
ah TY) thie x 
Vaal 

! 





7 inches from "D, and its weight 6 1b.; where must 
the weight E—which is 50 lb.—be placed on the 
lever? ‘The total upward force on the valve is 
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120 x 4—4=-476 lb, and the moment of this 
force about D is 476 x 3 = 1428. 

This is the only negative moment, all the other 
forces tending to turn the lever the opposite way. 

The moment of the weight of the lever is 7 x 6 
== 42. 

Let a inches be the required distance of the 
centre of E from the axis D, then 50z is the 





1 
“ ots, 


1 lb. 3 ibs. 


moment of the weight E about p. Our law of 
moments tells us that if there is to be equilibrium, 
50x + 42 = 1428 
or 50x = 1428 — 42 = 1386 
_ 1886 


t= 4 = 27°72 inches, which is the distance required, 
Pd 


It will readily be understood that the same 
method as that adopted for finding the con- 
ditions of equilibrium for a single lever may 
be applied to any combination of levers. Thus 
if the ratio of the two arms of a lever AB 
(Fig. 37) be such that 1 Jb. at A supports 3 Ib. 
at B as shown, it is just the same whether the 
long arm of another lever apply that force or 
a direct weight. So the 3 lb. upward force at 
B will balance a force of 9 lb. at c, which again 
will balance 27 lb. at p, the levers being all 
similar as regards the ratio of their arms. 

It is easy to sec, however, that if much motion 
takes place there will no longer be equilibrium, as 
the distance from either fulcrum of the point of 





Fig 388. 


contact, say, of the two levers at B, will not be the 
same, if, indeed, the levers do not slip past each 
other. 

A very interesting combination of levers is shown 
in plan in Fig. 88. It is a well-known cart weigh- 
ing-machine used in many farmyards. It consists 
of a square frame FF, at the four corners of which 


Y Us 27 bbs. 


” 
<li 


/ 
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are four supports or fulcra a, a, a, a, on which the 
extremities of the triangular levers a,®c, b ; a, c, b, 
rest. Each lever has, therefore, two supports, in 
fact, we may consider each as two levers bent so as 
to meet at b. At the points c, ¢, c, c, each 5 inches 
from a, the top plate or platform, which receives 
the cart, rests by four feet. The bent levers are 
suspended, by steel links at d, to the straight lever 
b de, the fulcrum of which is at d. The ratio of 
bd to deis as 1 to 7, and the perpendicular dis- 
tance an isto caas 1to4; hence the combined 
effect is that 1 lb. at e will balance 4 x 7= 28 lb. 
of load on the platform. We have not taken into 


account the weights of the levers or platform, but 
by properly placing each fulcrum these weights 
can be allowed for so that each weight placed on 
the weighing lever will represent exactly 28 times 
its real weight. 

In the case of a more complicated weighing 





312 lbs, 
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Fig. 39. 


machine, such as that shown in outline in Fig. 39, 
it will be necessary to take into account the 
weights of the different parts. Let a1b. be the pullin 
the rod 4 Bat its loner end,then a little consideration 
will convince the student that the pull in the rodat 
its upper end is & + the weight of the rod, in this 
casex-+ 20 lb. It may seema little strange to the 
beginner that the rod should act on the Jever OA 
uprards with a certain force, and that it should 
also act on the lever BC downwards and with a 
greater force. Imagining the rod to be of india- 
rubber in a stretched condition will assist in res son- 
ing as to the different sense of the two pulls, and 
thinking of the rod as being merely suspended from 
the lever Bc, when the pull at the top is 20 lb. and 
at the bottom 0 lb., and then adding z lb. to each, 
will show the reason of the different amounts of the 
forces. 

With this explanation let us now solve the ques- 
tion, which is to find the magnitude of the movable 
weight w, when the load on the machine, including 
platform, is 6 tons, and the distance of w from the 
fulcrum is 7 feet, all dimensions being as stated in 
the figure. 

As already stuted, let a lb. be the pull of the rod 
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ABon the lever 04. Then taking moments about 

the fulcrum &t 0, we have 

6 x 2240 x 1°25 + 812 x 8=2x 7, 
or 16800 + 936 = 7x; 
whence = ce = 2588°7 lb, 

The pull of the rod AB on the lever BCis w + 20 
= 2553°7 Ib. 
Considering the equilibrium of the lever BC, 
putting y for the pull in the rod CD at its upper end, 


and taking moments, as before, about the fulcrum 


16 16 16 
2553 7 x > = 120 x (5-3) yx (12 - 5B)’ 
or 2553°7 x 4=120 x 11+ y x 82; 
.*. 10214°3 = 1320 + 82y, 
whence y = 27796 lb. 

For a similar reason to that already discussed 
the pull of the rod CD on the lever FE is y — 15]b. 
== 262°96 lb., and the equilibrium of the last lever 
gives us the equation 

26206 x Ki = 50x 254+w xT, 
or 306°79 = 125 + Tw; 
2°. W= 25°97 Ib. or 26 Ib. nearly. 


CENTRE OF GRAVITY. 

The position of the centre of gravity of mass- 
centre of a body of uniform thickness, such as a 
plate, can be found by an application of the law 
of moments. 

It is easy to show, by the aid of a little 
geometry, that the centre of gravity of a pyramid 
or cone, for instance, is in the line joining the 
centre of the base to the apex, and at a point 
a quarter of its length from the base. In fact, 
when a homogeneous hudy contains a point such that 
all lines drawn in the body are bisected by it, this 
point is the mass-centre ar centre of gravity of tne 
body. The application of the law of moments in 
finding the “centre of gravity,” or more properly 
the centre of area, of the outline of a body of uni- 
form thickness will be understood from an example. 

EXAMPLE.—A uniform circular disc 6 inches in 
diameter has a circular hole 2 inches in diameter 
punched out of it, as shown in Fig. 40, the edge of 
the hole passing through the centre of the disc; find 
the centre of gravity of the remainder of the disc. 

Let 2 inches be the distance of the new centre 
of gravity from the centre of the plate, then if we 
imagine the hole to be again filled by the piece cut 
out of it, there will be equilibrium about the centre 
of the completed disc. Taking moments about 
that centre and remembering that the weight of 
each part is simply proportional to its area, and for 
our purpose may be taken as that area, and that 
the area of acircle is ‘7854 times the square of its 
diameter, we have 
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7854 x 22 x 1 = °7854 (6% — 2%) x 2, 
or 22 = (J? — 2) 2, 
4= (36 — 4)2z; 
4 
= go =% 

z.¢e., the centre of gravity has moved over } ofan inch. 

Examples might be multiplied, but the practical 
man will probably find the centre of gravity in a 
case of this kind 
by suspending '"---~---~- 6 inches~~—~~——— = 
the plate succes- 
sively from two 
different points 
near the edge of 
the plate. and 
marking the di- 
rection of a 
plumb-line from 
the point of sus- 
pension in each 
case, these two 
lines crossing at 
the point re- 
quired. In the 
case of an irreg- 
ular body, if the 
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mass-centre is to 
be found by cal- 
culation, the fol- 
lowing principle Fig. 40. 


must be adopted. 

Let the body be divided into a large number 
of small masses », m, m,, etc.; find the dis- 
tance of the centre of each from any fixed plane, 
multiply each mass by its distance, and add al] 
these products together. Divide this sum by the sum 
of all the little masses, 7.e., the whole mass, and the 
quotient is the distance of the mass-centre from 
the plane. If this is done for three reference planes 
at right angles to each other, the distance of the re- 
quired point from these planes is found, and there- 
fore its position in the body determined. Graphic 
methods on this principle may also be adopted. 


TWO EQUILIBRANTS OF A NUMBER OF PARALLEL 
FORCES. 

In all the applications of the law of moments we 
have taken up, one force or one distance only was 
unknown and required. In some cases two forces 
are to be found which will balance a number of 
given forces, the directions of the required forces 
being, however, known. For instance, one is often 
given the loads ona beam which is supported at the 
ends, and the supporting forces are to be found. 
An example will make this point clear. 

EXAMPLE.—Find the two supporting forces of 
the beam shown in Fig. 41. Let the supporting 
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forces be z and y lb. respectively. Then it is 
evident that 2 + y must be equal to the sum of 
the loads as the beam does not move up or down. 
This gives us the first condition a + y = 42. 
Taking moments about the point A, we have 
10x24+12x 5+ 20x §& 
=y x 05, 
20lim, i.c., 20+604+160 = I 5y, 
240 
oe) 







Sy. = 2720 1h, 


T And since 2 + ¥ 
== 42, x must be 
Y 16°74 lb. 

This is avery com- 
nion class of ques- 
tion in connection with problems on beams, etc. 

Before leaving this subject we must refer tu the 
units in which moments are usually measured. If 
the force is in pounds, and the perpendicular in 
feet, the product or moment will be expressed in 
pounds and feet, and the unit will be a quantity 
resembling the unit of work. In the case of work 
the product was that of a force and distance 
measured in its orn direction, here the product is 
that of a force and a distance measured at rigit 
angles to its direction No convention has yet 
been adopted to distinguish between the two cases, 
though it has been suggested that the symbol 
4/—1 should be pretixed to the product in the 
latter case. It is usual to speak of the unit of 
work as a foot-pound and of the unit of moment 
as a pound-foot, this being merely to make 
a sort of distinction between the two. A moment 
is a rector quantity of a class sometimes called 
“localised vectors” or “rotors”; a quantity of 
energy, on the other hand, is a scalar quantity or 
mere numeric. Moments can be compounded like 
forces, the line representing the moment being 
given in position and supposed to be the axis of the 
moment, and a proper convention being adopted as 
to the connection between the arrow head on the 
line and the direction of rotation of the moment. 
Two equal, opposite, and parallel forces, acting on a 
body, tend to produce rotation only, and form what 
is called a couple. The moment of a couple is the 
product of one of the equal forces and the per- 
pendicular distance between the two. 


ALGEBRA.—XVII. 
[Continued fiom p, 221.) 
HARMONICAL PROGRESSION. 

283. Three quantities are in harmonical progres- 
sion when the first is to the third as the difference 
of the first and second is to the difference of the 
second and third, 
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It is essential that these differences should be 
formed in the same order—that is to say, by sub- 
tracting either the second from the first, and the 
third from the second ; or the first from the second, 
and the second from the third. Thus it will not 
do to subtract the second quantity from the first, 
and the second from the third. For the sake of 
exactness in this respect, and also for the sake of 
brevity, a well known mathematician (Todhunter) 
prefers to use symbols, and gives the following 
definition of harmonical progression i 

Three quantities a, b, e¢ are said to be in har- 
monical progression when @ ¢:.@—b:b—e. 

A series of quantities, more than three in number, 
may be in harmonical progression, provided every 
three consecutive quantities are in harmonical pro- 
gres3si0n. 

284. In consequence of the fact that the 
reciprocals of quantities in harmonical progres- 
sion are in arithmetical progression, a third 
definition has been thus stated: Quantities are 
said to be in harmonicai progression when their 
reciprocals are in arithmetical progression. 

The fact that the reciprocals are in arithmetical 
progression may be seen by the following 

EXAMPLE,—Let a, y, = be in harmonical pro- 
cression represented thus .— 

erst: —yliy—s. 
Therefore, (2 —y) =a (y — 2). 
And dividing by ry:z, we get— 
L. t-9° 4 
y 2 2 Y¥ 
where it is clear that 7, y. and 2 must be in 
arithmetical progression. 

285. This property of the reciprocals gives us a 
method by means of which fo znsert a given number 
of harmonical means betreen tro given terms. 

If «@ and @ be two given terms, and 7 the 
number of terms to be inserted, then it is 
evident that the problem may be solved by 


inserting ” arithmetical means between : andes 
This would make the arithmetical series — 
1 r(n+1l)+a—e@ e(n+1)4+2(a—7) 
a’ az (n + 1) az (n+ 1) 
r(xn+1)+n(a—z) 1 


ar (n+ 1) ae 


? ’ 


And the harmonical progression would necessarily 
be— 





, an(m+1) — ar(a~+1) 
" a(mtly+a—a2 ae(rn+1)+2(a—a2y 
ax(n +1) 


w(n+l)+n(a—ay 


286. No formula can be established for the sum 
of any number of quantities. 


EXERCISE 73. 
1. Insert harmonical means between ¥; and ¥;. 
2. Continue the series 2, ¢, } for 8 terms. 
3. If z, y, 2 are in harmonical progression, show that 


t 7] z 
——, and are so likewise. 
yt2e+2 at+y e 80 likewise 








EVOLUTION OF COMPOUND QUANTITIES. 

287. RULE.—1. Arrange the terms according to 
the powers of one of the letters, so that the highest 
power shall stund first, the next highest next, ete. 

2. Take the root of the first term, for the first term 
of the required root. 

3. Subtract the power from the given quantity, 
and divide the first term of the remainder by the 
first term of the root involved to the next inferior 
power and multiplied by the index of the given 
power ; the quotient will be the next term of the 
root, 

4, Subtract the power of the terms already found 
Jrom the given quantity, and, using the same divisor, 
proceed as before. 

PRooF.—This rule verifies itself. For the rout, 
whenever a new term is added to it, is involved, 
for the purpose of subtracting its power from the 
given quantity; and when the power is equal to 
this quantity, it is evident the true root is found. 

EXAMPLE.—Extract the cube root of 

a8 +. 3a5— 3a4—11a3+ 6a? + 12a—8 (a*+a— 
a? 
Nivisor A) 3a5— 3a4— 11a? 
Sat + 303 + a? 3a5 + 83a4+ a3 








DivisorB)  — Gat— 12a? + 6a? + 12a—8 
Sa*+60%—Sat—Ga+4 __ gq4— 1243 + Ga? + 12a — 8 
* * * 
Divisor A is thus found, 3(@*)* 
3xaxa 
(a)? 
Sum = 3a* + 3a? + a? 
Divisor B is thus found, 3(a? + a)* 
= 3x (—2) x (@ +4) 


(— 2)" 
Sum = 3a* + 6a* — 3a7 — 64 + 4 
NV.B.—In finding the divisor in the 4th example 
of Exercise 74, the term 2a in the root is not 
involved, because the power next below the square 
is the first power. 
288. The sguare root may be extracted by the 
following 
RULE.—1. Arrange the terms of the given quantity 
according to the powers of one of the letters, take the 
root of the first term for the first term of the required 
root, and subtract the power from the given quantity. 
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2. Bring down two other terms for a dividend. 
Divide by double the root already found, and add 
the quotient both to the root and to the divisor. 
Multiply the divisor, thus increased, into the term 
last placed in the root, and subtract the product 
Jron the dividend. 

3. Bring down two or threc additional terms, and 
proceed as before. 

PROOF.—Multiply the root into itself, and if the 
product is equal to the given quantity, the work rs 
right. 

EXAMPLE.—What is the square root of 


a + 2ab + 6? + 2ac + Zoe+ c(at+b+e 
a’, the first subtrahend. 


2a+b) * Qah+2? 
Into ’= 2ab + b?, the second subtrahend. 


2a+2b+c¢) * * 2ac + 2be +? [trahend. 
Intoc= 2ac + 2be + c*, the third sub- 


Proof.—The square of the root a + 8+ is eqval 
to the given quantity. 

For (a+ bf =a? + 2ab + Pma* + (2a4 5d) x b. 

And substituting 4 = a + b, the square h? = a* 
+ (2a + b) x db. 

And (a@+)b+cPa(h+cPrh?+(2Qh+ec) xe; 
that is, restoring the values of h and k°, 
(@+6+c)=a?+ (24+ 6) x 6+ (24+ 20+0) x. 

In the same manner it may be proved that, if 
another term be added to the root, the power will 
be increased by the product of that term into itself, 
and into twice the sum of the preceding terms. 

The demonstration will be substantially the same, 
if some of the terms be negative. 

It will frequently facilitate the extraction of 
roots to consider the index as composed of two 
or more factors. 

Thus @ — ai xe And a — a3 ‘ 5 That is— 

The fourth root is equal to the square root of the 
square root ; 

The sixth root is equal to the sguare root of the 
cube root ; 

The e/ghth root is equal to the square root of the 
fourth root, etc. 

To find the sixth root, therefore, we may first 
extract the cube root, and then the sguare root of 
that result. 


EXERCISE 74. 


. Find the 4th root of a* + 8a? + 24a? + 32a + 16. 
. Find the 5th root of a5+ 5atb + 10a3b! + 10ath3 + Sab + BS, 
. Find the cube root of a3 — 6a%b + 12abt~ 813 
. Find the square root of 4a’—12ab+-90%+ 16ah — 24dh + 16h8. 
. Find the square root of 1 — 4b + 4b + 2y — 4by + y*. 
. Find the square root of a® — 2a5 +- 3a* — 203 + a. 
. Find the square root of at + 4% + 4% ~— 4a? — 8b + 4. 
. Find the square root of 24 — 4273 + 62? — 4z + 1. 
Find the cube root of x6 — G25 + 15xt— 2075 + 1523 — 62 + 1. 
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10, Find the sqnare root of 4z* — 473 + 1829 — 6z + 9. 
11. Find the 4th root of 16a* — 96a5z + 216a#z* ~ 216ax5 + 81z4. 
12. Find the 5th root of 25 + 52¢ + 102% + 1028 + Sz + 1. 
18, Find the 6th root of aS — 6a5b + 15atb* — 20aSL* + 15a%b* 
— bab + bE. 
INDETERMINATE EQUATIONS, 

289. When there are more unknown quantities 
than independent equations, the number of corre- 
sponding values which those quantities admit is 
indefinite. This number may be lessened by 
rejecting all the values which are not integers, 
and it may be further lessened by rejecting all 
the negative ralues. 

An indeterminate equation of two unknown 
quantities of the jirst degree is of the form 
mx + ny —=d; and here it may be remarked that 
this equation cannot be solved in whole numbers 
unless # and m are prime to each other, and that 
if one solution be given or found, all the others 
may be derived from it. 

In the equation mz — ny = + d, the solution in 
whole numbers is always possible if m and n be 
prime to each other, and then an indefinite number 
of integral values may be assigned to 2 and ¥ which 
satisfy the equation. 

In the equation mz + ny = d, the solution in 
whole numbers is always possible provided d be 
greater than mn —m — N. 


EXAMPLES, 


1. In how many ways can a guinea be paid by 
using shillings and crown pieces only ? 

Let «== the number of shillings, and y = the 
number of crowns, then xv + 5y = 21 (taking all the 
values in shillings); .°. 2==21— 5y, where we see 
that to know the value of z we may assume y at 
pleasure ; but since 2 must be a positive integer 
from the nature of the problem, it is natural to 
assume y equal to the consecutive whole numbers 
], 2, 3, ete. 

If y=1, 2, 3, 4, then x= 16, 11, 6,1; and if y be 
taken = 5, this gives z a negative value; therefore 
the problem admits only of the above four solutions, 
and it is easy to test the correctness of the values 
thus found, 

1 crown and 16 shillings; 2 crowns and 11 
shillings; 3 crowns and 6 shillings; 4 crowns and 
1 shilling—all equal 1 guinea, as required. Ans. 

2. The difference between the values of ); of 
5 Ib. of salt butter, and 4 of 2 Ib. of fresh 
ditto, is } of a penny. Find the price per lb. of 
each in integers. 

Let 2 = the price per lb. of the salt butter, 

Andy= _,, ? » fresh butter; 


: ; ba =2 
Then, by the question, oo = == 4. 
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Now, multiplying by 84 (the least common 
multiple of 12, 7, and 4), we have 38” — 24y=21; 
352 — 21 

24 
marked that it is best to find the value of that 
unknown which has the least coefficient (in this 
case 7/). 

ow 2221 

2440 ¢°° 


from which y = ; and here it may be re- 


Pr a iaitors 21 
24 


lla — 21 
24 


(A). Now, since w 


must be one also; .°. 


=m, whence x= “im te = 2m + 


is to be an integer, 


llw — 21 
24 
1+ , i (B). Now, for asimilar reason, assume 


1 
2m +10 _ _iln—10__ r, ” 
4p ® then m= 5 =bn-5 +5 


put 


(C). 


n 
Now assume 5” then n= 2r. Remembering that 


all the indeterminates y, a, m, m have an integral 
value, we retrace our steps by substitution, and 
have from (C), substituting 27 for , m==10r — 
5+7=11r—5; from (B), by substituting llr — 5 
for m, == 22r —10 + 1+ 27 24r — 9; from (A), 
by substituting 247 — 9 for v7, y= 247 — 9 + Ilr — 
5 == 35r — 14. The two unknowns in terms of 7 
are, therefore, z= 24r — 9, and y = 35r — 14, from 
which we see that any positive integer, from 1 to 
infinity, for the value of 7, will give positive integers 
for the values of z and y. Thus— 
If r=], 2, 3, 4, etc., increasing by 1; 
x = 15, 39, 63, 87, etc., increasing by 24; 
y = 21, 56, 91, 126, etc., increasing by 35. 


Observe that the different values of 2 and y form 
arithmetical progressions, whose common differences 
are 24 and 35 respectively; that formed by the 
values of xz has the coefficient of y (in the giren 
equation) for its common difference, and the one 
formed by the values of y has the coefficient of x 
for its common difference. We also see from these 
two examples, that when the two unknowns have 
the same sign, the number of solutions is ligited ; 
but that the number is wxlimited when they have 
different signs. 

3. At a country railway station the money taken 
was £3. The tickets issued were for fares of 2s., 
3s., and 5s. each. How many of each were issued ? 
also find how many solutions the question admits of. 

Let 2, y, z represent the numbers of the different 
kinds; then by the question, 27 + By + 52 = 60; 


60 —< = 2 
Om BY = St a9 y— 9s 9 TF. put 


whence r= 5 ot 


pera; then y= 2¢ —z,and 7=30- y — W— 


¢ = 30 — 3¢ -72; if <== 1, then w = 29 — 3¢, and 


ALGEBRA. 


© y= 2t-—1; to make w and y whole numbers, ¢ 
cannot be moge than 9 nor Jess than 1 (thus givjng 
_2 solutions). 
If ¢=1, 2, 3, 4, 5, 6, 7, 8, 9; 

@ = 26, 23, 20, 17, 14, 11, 8, 5, 2; 

y = 1, 3, 5, 7, 9, 11, 18, 15, 17; 

Be Ay. Uy As Dy ip ec Up kyeeks 


If >= 2, then w = 28 - 3t, and y= 2¢-2;¢ 
cannot be greater than 9 nor less than 2. 
If ¢ = 2, 3, 4, 5, 6, 7, 8,9; 
x = 22, 19, 16, 13, 10, 7, 4; 
y = 2, 4, 6, 8, 10, 12, 14, 16; 
bs 2,2, 2) oy Bp ere es 
thus giving 8 more solutions. 

If 23, @ = 27 —- 3t, and y = 2¢ - 3, from which 
we see @ cannot be more than 8 nor dess than 2; 
thus giving 7 more solutions. 

If z= 4, r= 26 — 3¢, and y = 2¢ — 4, where ¢ 
cannot be more than 8 nor less than 3; thus giving 
6 more solutions. 

If 25, x2 25 -— 3¢, and y= 27 - 5 where t 
cannot be more than 8 nor less than 3; thus giving 
¢ more solutions. 

If :=6, r= 24 —- 3¢, and y= 2t — 6, where ¢ 
cannot be more than 7 nor less than 4; thus giving 
4 more solutions. 

If z= 7, v= 23 — 8t, and y= 2t — 7, where ¢ 
cannot be more than 7 nor less than 4; thus giving 
4 more solutions. 

If <= 8, x= 22-3t, and y=2¢-8, where t 
cannot be more than 7 nor less than 5; thus giving 
3 more solutions. 

Ife=9, then 2 = 2] — 3¢, and y = 2¢—9, where 
t cannot be more than 6 nor Jess than 5; thus giving 
2 more solutions. 

If == 10, then x= 20 —- 3¢, and y = 2¢ — 10, 
where ¢ can only be 6; thus giving 1 more solution. 

If z= 11, then z= 19 - 3t, and y= 2¢ — 1), 
where ¢ can only be 6; thus giving 1 more solution. 

From the given equation, 27 + 3y + 5: = 60, 
we see z cannot be more than 11; hence there are 
94+84+74+64+64+44+44+38424+14+1=51 
soluftons to this question. 

290. From the foregoing examples we may 
deduce the following 

Rule.—If a simple equation express the relation 
of two unknown quantities, and their corresponding 
integral values be required, divide the whole equa- 
tion by the coefficient which is the less of the two, 
and suppose that part of the result which is in a 
fractional form equal to some whole number; thus 
a new simple equation is found, with which we 
must proceed as before, and so on till the coefficient 
of one of the unknown quantities is 1, and the 
coefficient of the other a whole number; then an 
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integral value of the former may be found by 
substituting 0, or any whole number for the other; 
and from the preceding equations ixtegral values 
of the original unknown quantities may be found. 


EXERCISE 75. 


1. Find the number of solutions, and the respective values 
of z, y, and 2, in the equation 5r + 8y + 7z = 50. 

2. Find the number of solutions, and the values of z, y, and 
z, in the equations 

{52+ 7y — 8z= 10. 
5x — Qy + 42 = 18, 
8. Find the number of solutions, and the values of 2, y, z, 
and m, in the equations 
rtyt2+m=10. 
{ 3: By + 42 -~ m= 8, 
4x —~ 42+ m= Oy. 

4. Find the number of solutions, and the values of x, y, 2, 

and 2, in the equations 
ee 2n = 100. 
102 + Sy + 22+ n = 100. 

5. Bought 100 animals for £100; there were cows at £5, 
sheep at £1, and rabbits at 1s. Tow many solutions will this 
qui stion admit of ? and what was the price of each ? 

6. A person had a bag of nuts containing (he said) less than 
500, and if he counted them by twos, threes, fours, fives, or 
sixes, there was always an odd one; but when he counted 
them by sevens, there was none left. How many nuts did he 
have? 

7. I retired to rest one evening at m minutes to » o'clock ; 
and on rising 6 hours 55 minutes after, 1t wanted » minutes to 
m o'clock, Find the times of retiring to rest and getting up. 

8 Find @ sum consisting of P shillings and 8 pounds, the 
double of which is P pounds and § shillings. 

9. What is the value of z when £z and 18 shillings are twice 
the value of £18 and x shillings ? 

10. Divide 1591 into two parts, respectively divisible the one 
by 28 and the other by 84, and state the number of solutions. 

11. Divide 3§ into two other fractions, whose denominators 
shall be 7 and 11. 

12. Find two whole numbers whose sum and product 
together = 139, and how many solutions. 

18. Divide 30 into 3 such parts that the Ist x7, 2nd x19, and 
3rd x 38, the sum of products = 745. What are the parts ? 

14. Into what two parts must 4890 be divided that the lst~ 

7 may leave the remainder 3, and the 2nd+54 may leave the 
remainder 6? 

15. I have a quantity of malt, weighing 39 lb. per bushel, 
and if I had 5 1b. more it would measure an cxact number of 
bushels ; or if | had 5 Ib. less it would weigh an exact number 
of cwt. What is the smallest quantity I can have to satisfy 
these conditions ? 

16 If 1 take out the nuts from a bag in successive quantities 
—thus, 1 the first draw, 2 the second, 4 the third, 8 the fourth, 
etc.—1 find that on taking out the last term of this progression 
no nuts will remain; I also find that if I had drawn them out 
in lots of 17 each, there would have been none left after a certain 
number of draws. Required the number of nuts. 


KEY TO EXERCISES. 
EXERCISE 70. 


1. 3}. 7. 20 and 23. 12 25 gallons of rum 
2. 24and 82. 8. 80 bushels at first ; 5 gallons o 
3. 10 and 8. sold 13} bushels. brandy. 
4. 8 and 6. 9. 15 and 9. 18. 24 and 16. 
5. 6, 10. 10 and 2, 14. 20 and 16. 
6. 4 and 6. 11, 18 and 6. 15, 82 and 18 
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1. n=4, a4, 2 =256; from which 
r=4, and the series=4, 16, 64, 
6 


EXERCISE 71. 


THE NEW POPULAR EDUCATOR. 


4. 1098. 
5b. 2= 
62= 


Ads, $ = 245888. 
92, s = 16382. 


256. 
2, rf = 8, and the series =}, 3, 1, 7. z= 531441, s= 797160 
9 


8. s= 1H, 2 = shy. 


1, 2, 4, and &. 
2. 2, 10, and 50. 


8. £965114681693 13s. 4d. 


EXERCISE 72. 


8. 5, 10, 20, and 40. 
4, £120, £60, and £30. 


5 


5. 5, 10, and 20. 
6. 1, 3, 9, and 27. 


ITALIAN.—V. 


[Continued fiom p. 227.) 


Abbigliamento, or- 
nament, dress, 
fitting out, equip- 
ment, 

Abilita, ability. 

Acciaio, steel. 

Acqua, water. 

Affare, affair, busi- 
ness; station of 
life, condition, 
rank (uomo di 
grand affari, a 
Inman of conse- 
quefice or import- 
ance; a very able 
or clever man; 8 
man of superior 
genius or talents). 

Altrettanto, as much 
again. 

Anno, year. 

Argento, silver. 

Arte, art. 

Barca, barge, boat, 
(ponte dt barche, 
pontoon). [low. 

Basso, m., bassu, f., 

Hello, beautiful, fine. 

Briccone, rogue, 
scoundrel. 

Campo, camp. 

Cannone, cannon. 

Cappello, hat. 

Carattere, charac- 
ter, handwriting, 
hand = (caratleri, 
pl., types, letters). 

Cuttivo, m., cattiva, 
f., bad, wicked. 

Certi o, certifi. 


CA ° 

CRATES ent: 
ness, shining. 

Colpo, blow, stroke. 

Commedia, a 
comedy, play: 

Condotto, f., con- 
duct, behaviour. 

Confine,confino, con- 
fines, frontier. 

Corte, court (uomo 
di corte, courtier, 
formerly the 
court's fool). 

Cosa, f., thing, 
matter. 

Cotone, cotton 
(jilatct» di cotcn’, 
eotton - mill or 
manufactory). 

Cuore, heart. 

Decreto, decree. 


VOCABULARY. 


DPiavolo, devil 

Dolce, sweet, gentle, 
soft. 

Domani,to-morrow. 

Drittaccio (for dirit- 
faccio), arrant 
knave or sly fox. 

Duro, m, dura, f., 
hard, obstinate. 

G, is. 

Entro, within. 

Estrazione, f., ex- 
traction, descent. 

Fa, it is, there is. 

Fede, faith, fidelity. 

Femmina, female. 

Ferro, iron. 

Festa, feast, festival, 
festivity. 

Fiera, fair (for mer- 
chants). 

Filatoio, spinning- 
wheel, spinning- 
mill, or manu- 
factory. 

Filo, thread, wire. 

Fino, m., Jina, f., 
fine, thin,delicate. 

Fiore, flower, bloom, 
prime; the most 
excellent or valu- 
able part of any- 
thing ; model, 
standard. 

Fonderia, foundry. 

Francoforte, Frank- 
fort. 

Galante, polite, civil; 
obliging, kind ; 

entleman - like; 

ove-making, 
amoious, gallant 
(galantuomo, an 
upright, honest 
man; &@ man of 
honour, a perfect 


gentleman). 
Garbo, pleasing ad- 
dress, gentility, 


politeness (aomo 
di garbo, n polite 
man; also an 
honest man). 
Giona, Jonas. 
(riorno, day. 
Giuda, Judas. 
(rande, great. 
Grido, cry, reputa- 
tion, report(uomo, 
medico di grido, 
celebrated man, 
physician). 


CGuanto, glove. 

(ruerra, f., war 

Guglielmo, William. 

Imperatore, em- 
peror. 

Importanza,im porte 
ance. 

Inghilterra, 
land. 

Ispettore, 
spector. 

Jeri, yesterday. 

Italia, Italy. 

Legge, law.* 

Lettera, letter (uama 
di lettere, learned 
man, scholar). 

Luna, moon. 

Macigno,sandstone, 
mill-stone, stone. 

Malattia, disease, 
illness, malady. 

Male, ill, badly. 

Medico, physician. 

Mese, month. 

Mezzo, m., mezza, f., 
(ds), middle, halt. 

Miniera, mine. 

Mondo, world, 

Nome, name. 

Nomina, designa- 
tion to office, ap- 
pointment, nomi- 
nation (decreto di 
nomina, diploma, 
commission), 

Occhio, eye (colpo 
d'occhio, sight, 
view, prospect, in- 
stead of ve-du-ta). 

Oggi, to-day. 

Oygi giorno, nowa- 
days. 

Origine, origin, de- 
scent, birth. 

Oro, gold. 

Otto, eight. 

Paqlia, straw. 

Pelle, f., skin, hide, 
pelt, leather. 

Permesso, congedo, 
permission, leave 
(of absence), dis- 
charge. 

Personu, person. 

Piacere, pleasure 
(cumpo di piacere, 
military eficamp- 
ment for the 
diversion of the 
prince). 


Eng- 


in- 


* Lég-ge, law, and lg-ge, he reads. 


Poco, m., poca, f., 
little, small, few. 


Ponfje, bridge. 


Poverino, poor, un- 


fortunate. 
Prodigio, 
miracle. , 
Progetto, project, 
Quattro, four. 
(Juello, that. 
Questo, this. 
Renutazione,reputa- 
tion, fame. 
Russia, Russia. 
Salute, f., health. 
Sassonia, Saxony. 
Sciocco, fool, block- 
head. 
Servo, servant. 
Sette, seven. 
Settimana, week. 
S21, 80. 
Soldato, soldier. 


Bél-lo, m., vél-la, f., 
beautiful, hand- 
some. 

Gran-dis-si-mo, m., 
qran-dis-si-ma, f,, 
very great, tall. 

I? fi-glio, the son. 

Jl man-til-lo, the 
cloak. 

Il re-ga-lo the pre- 
sent, gift. 

L'a-nél-lo, the ring. 


prodigy, 
[plan. 


Soprannome, sure 
name, family 
name. 

Soprannominato, 
surnamed. 

Spada, sword. 

Squillo, sound, 

Stato, state. 

Stiria, Styria. 

JYabacchiera, snuff- 
box. 

Taddeo, Thaddeus. 


Jaglia, a tax, a 
reward ; shape, 
figure. 


Talento, talent, in- 
chnation, propen- 
sity, bent, bias, 
will (male talento, 
malignity, malic- 
1ousness, malice, 
malevolence; 
womo di mal ta- 





La car-rds-za (ts), the 
coach, carriage. 
La ceuf-fia, the cap, 

coif, hood(particu- 
larly for women). 
La fi-qlia, the 
daughter. [letter. 
La U¢t-te-ra, the 
La ta-buc-chié-ra, 
the snuff-box, 
L’om-brél-la, the um- 
brella. 


\ 


lento, ill. 
man). natured 


Ti O@tio, 80 much, 
Teatro, theatre. 


Tempra, temper, « 


Termine, space, or 
point’ of time, 
period, term, 


Testa, f., head. 
Tintore, dyer. 
Tocco, piece ; touch, 
Torniaio, turner. 
Tre, three. 
Trenta, thirty. 
T'romba, trumpet. 
Unito, united, 
Uno, one. 

Uomo, man. 

Vaso, vessel, vase. 
Velluto, velvet. 
Venti, twenty, 
Vestito, dress. 
Vino, wine. 
Vostro, your. 


L'o-ste-ri-a, the inn, 
hotel, tavern, 
public-house. 

Que-sto, m., qué-sta, 
f., this. 

Ri-ce-vu-to, re- 
ceived, got. 

Scrit-to, written. 

Su-o, m., su-a, f£,, 
his, her, its. 

Ven-du-to, sold. 


EXERCISE 9 (COLLOQUIAL). 
Translate into English :— 


1. Qué-sto ca-val-lo é bél-lo. 
chié-ra é m6l-to pfc-co-la. 
4, Qué-sto fan-citil-lo 
5. Qué-sto tem-pe-ri-no 6 per mf-o fra-tél-lo. 
La vo-stra pic-co-la so-rél-la ha un bél li-bro, 


gran-de. 


2. Qué-sta ta-bac- 
3. Quest’ o-ste-ri-a é 


> 


€ 


mi-o fra-tél-lo. 
6, 
7. 


Mi-a mé-dre ha com-pr&-to qué-sto cap-pél-lo. 8. 
Tu-o fra-tél-lo ha ve-du-to qué-sta bél-la car-r6z-za. 
9, Il vé-stro pic-co-lo fra-tél-lo é un buon fan- 


citil-lo. 


Qué-sto béll’ a-nél-lo é per qué-sto fan-citil-lo. 
Mi-o zi-o ha un fi-glio ed t-na fi-glia. 
mo ri-ce-vu-to un re-gé-lo. 


ti-na lét-te-ra ? 


ti-na bél-la cuf-fia. 


tu-a Car-r6oz-za ? 
Z-a. 


15. 


10. Quést’ o-ro-l6-gio 6 mél-to bué-no, 11. 


12. 
13. Ab-bié- 


14, A-vé-te véi scrit-to 
Mi-a so-rél-la ha ri-ce-vii-to 
16. Hai tu &n-che ven-dt-to la 


17. Qué-sto re-ga-lo € per vé-stra 


18. Mi-a fi-glia @ gran-dis-si-ma. 
20. Qué-sto fan- 


sto pé-dre ha t-na bél-la ff-glia. 


ciul-lo é mi-o fi-glio. 
du-to é gran-dis-si-mo. 
to il sti-o cap-pél-lo e i] suo om-brél-lo, 


19, “Qué- 


21. Il giar-di-no che hé6 ve- 
22. Mi-o pé-dre ha per-du- 


23. N6- 


stro zi-o ha ven-du-to la sti-a bél-la car-roz-za. 


Are for sale, si tré- 
tu da vén-de-re. 
Back, dié-tro (adv. 

behind). 
Beautiful, bél-lo, mM... 
vél-la, f. 


VOCABULARY, 
Beggar, men-di-co, 
m, 

Bell, cam-na-na, f. 
Best, mi-glid-re. 
Bottle, fia-schet-ta,f. 
Boy, ra-gciz-zo, m. 
Bridge, pon-te, mm, 


Calf, vi-tél-lo, m. 

Cambric, té-la ba-ti- 
sta, f. 

Cloth, pan-no, m. 

Cologne, Co-lén-nia, 

Colour, co-lo-re, ma. 

Copper, rd-me, m. 


Dozen, doz-2- ne 
(ds), f 
Dress, «-bi-to, My 
Eau, ac-qua,~ f 
(water). 
"Edward, E-du-cr-do, 
Fig, fi-co, mn. (pl. 
fi-chi). [na, f. 
Fine, fi-no, in, fi- 
From, da 
Gold, 6-ro, 8. Mm 


Good, bud-n0, ™., 
bué-na, f. 

IIas, ha. 

Has veen == pro- 
hibited, é@ sta-to 


pro-i-tr-to. 

Has only, ha so-la- 
men-te, 

Has received, ha ri- 
ce-vu-to. 

He had Indden him- 
self, e-glt st é-ru 
na-sco-sto. 

Here are, éc-co. 

It 18, es-so e. 

Lemon, li-mo-ne, m. 

Man, 16-20, 1, 

Meat, car-ne, f. 

Once, una vol-ta. 

One, %-n0, m., 
nit, f. 

Our, ndé-stro, m., n6- 
stra, f. 

Pair, pu-to, m. 

Pound, lib-bra, f. 

Present, a-dés-s0 
(adv. now). 


‘Ringing, sud-ne, m. 

Room, stan-2za (or 
cd-me-ra). 

Bend me, nan-dd-te- 


mi. 

Shambles, bdec-che- 

\ roa, f. (slaughter- 
house), 

Shove - buckle, jsib- 
bia, f. 

Silver, ar-gén-to, 8. 
m. 

Smyrna, Smir-ne. 

Some of which you 
wanted, del qua-le 
v0-le-va-te C-ve-Te. 

Spare me, ce-de-le 
me. 

Steel, ac-cid-i0, 8 m. 

Stone, yré-tra, » f, 

Sweden, Sré-zea. 

Sword, spa-da, f 

Tafletas, ta f-fe-ta,m. 

Ten, dié-ci, 

They wore, or-ta. 
Va-n0. 

Time, tém-po, m. 

Twelve, do-di-ci, 

Two, du-e. 

Use, 1-50, 1n, 

Velvet, vel-lu-to, m. 

Vessel, vu-so, mi. 

Waistcoat, gi-le, m. 
(pl. unaltered), 
sol-to-ves-le, f. 

Watch, 0-7ro-l6-gio 
(0-ri-ud-lo). 

Wether, cu-stru-to, 


EXERCISE 10. 


Translate into Italian :— 

1. The present times are not the best. 2. He had 
hidden himself in the back room. 
a stone bridge; vours has only one of wood. 4. 
Edward has received from London a gold watch, a 
silver sword, and a pair of steel shoe-buckles. 5. 
Once they wore cloth dresses and velvet waistcoats. 
6. The use of copper vessels has been prohibited in 


Sweden. 


ITALIAN, 


m. (meat of ox, of 
calf, of wether). 
What do you say? 
che «di-te?’ (with 
the case.sign di), 

What do you think? 
che pen-su- te? 
(with the case- 
sign di), 

What means? che si- 
gni-fi-ce. 

Which has been sent 
to you, che vi é sta- 
fe man-da-ta. 

Which I have 
bought, che hé 
com-pra-to, 

Which you have de- 
manded, che d-ve- 
te do-man-da-ta. 

Wiuch you have re- 
ceived, che a-ve-te 
ri-ce-vu-li. 

Who follows him, 
che gli va dié-tro, 

Whom he Jeads 
wong with him, 
ch’ ¢-gli me- ne 
Se=C0. 

Whom: you see, che 
veele-te. 

Wood, lé-gno, m. 

Yard, brae-cio, om, 
(pl. le brae-cia, f.). 

Young ox, man-2v, 
m1, 

Yours, v6-stro, m., 
vo-stra, f 


3. Our town has 


7. What means this ringing of bells? &. 


What do you say of the cloth which I have beught? 
% It is good and fine. 10. And of the colour? 11. 
It is beautiful. 12. Here are ten yards of the 
taffctas, some of which you wanted, and twelve 
yards of the cambric which you have demanded. 


THE PARTICLE A. 

The use of this particle frequently coincides with 
the wee of the preposition zo in English grammar. 
Generally speaking, any kind of direction, expressed 
by a verb, to or torards a person or thing, is de- 
noted by this word, ‘The ideas of similarity or 
resemblance, of approaching or approximation, of a 
direction or mere reference to any thing, end, aim, 
or point of time, form, as it were, only parts or 
branches of this fundamental signification of the 
particle a ; and whenever the action of the subject 
of a sentence (i.¢., of the nominative) expresses 
such direction or approach to or towards persons 
or things, @ must be placed before them. For 
example :— 
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Ac-cé-sta-ti cil-la td-vo-la, approach thyself to the table. 

Ne par-le-ro al cu-gi-no, I shall speak of it to the cousin, 

Al cdn-to si ri-co-nd-sce l'uc-cél-lo, by the song one knows 
the bird. 

Io ré-do a Ré-ma Y go to Rome, 

Non cre-dé-te a‘lo-ro, do not believe them, 

Ag-giun-ge-re t-na cé-81 ad un’ al-tra, to add one thing to 
another, 

Ver-ré a méz-z0 givr-no, a méz-2a nél-te, cl-le dit-e, al tém-po 
Jis-su-to, al pri-mo del mé-se, I shall come at noon, at mid- 
night, at two o'clock, at the appointed time, on the first 
of the month. 


Phrases, not literally or strictly expressing an 
abode, residence, stay, continuance, or being in a 
place, but merely nearness or presence, require the 
particle a and not (7, which always denotes a real 
and not merely imaginary continuance or being i 
(/.e., in the interior of) a place or thing, or some 
action taking place in it. For example :— 

E-glie al bal-lo, he is at the ball. 
A tu-vo-la, at table. 


Al con-cfr-to, in the concert. 
A giuo-cu-re, at play or game. 


To denote the moving, approaching, or tendency 
to or towards a place or thing, and not strictly the 
entering or penetrating into it, @ and not iz must 
be used; for ¢2 means the actual motion or pene- 
tration into the interior of any locality. For 
example :— 

T-0 vé-do al dal-lo, I go to the ball, 
A cena, to supper, 
A im-pa-ra-re, to learn, ie., to (the pursuit of) learning. 


The particle @ may be translated by the objectire 
case (without any preposition). For example :— 


Fa-re ve-de-re ad alei-no d-na_ cd-sa, to let anyone see 
something. 

Toc-ca-re ad al-cr-no, to coneern one. 

Sup-pli-re a qual-che cé sa, to complete or make up some- 
thing. 


By the prepositions to, at, on, upon, in, according 
to, against, and others, as :— 


Ap-pli-car-si ad it-na e6-sa, to apply oneself to something. 

A si-ni-stra, a man-ea, to the left, 

An-da-re, ve-nt-re aun lud-go, to go, come to a place. 

Pas-sa-re a fil di spa-da, to put to the sword (i.¢,, to the 
edge of the sword). 

Al le-var del s6-le, at sunrise. 

A mi-o sén-no, to my mind, liking, taste, fancy, will. 

Se-dé-re a ta-vo-la, to sit at table. 

Ap-pog-gicdr-si a quiil-che cé-sa, to lean, rest, or to depend 
on something. 

A pié-di, a ca-ral-lo, on foot, on horseback. 

Ad im-pré-sti-to, on trust or credit. 

Al-la sfug-gi-ta, in passing by or in flight. 

Di-pin-ge-re a 6-glio, to paint in oil 

Al-la fron-ce-se, al in-gle-se, iu the French, English manner 
or fashion. 

Di-re all'o-ree-chio, to say or Whisper in anyone's ear. 

A tém-po, in time, in thé nick of time, 

Ve-ni-re a gran-di schié-re, to come in great crowds or 
MARKER, 

A oc-chio, according to a measure taken merely by the eye. 
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A vo-lon-ta di cia-sche-du-no, according to the will or liking 
of everybody. 

Ri-del-lar-si ad al-cu-no, to rebel or mutiny against some- 
body. 

All'o-rién-te, all’oc-ci-dén-te, towards the east, west. 

An-dd-re a gran pas-si, to walk with long strides. 

Sta-re a boc-ca a-pér-ta, a 6c-chi a-pér-ti, a brac-cia a-pér-te, 
a cu-po chi-no, a chid-me sctél-te, to stand with an open or 
gaping mouth, with open arms, with the head inclined, 
with dishevelled hair. 

A bri-glia sciél-ta, with slackened reins, at full speed or 
gallop. 

Pu-ra-go-ni-re t-na cé-sa a qual-che altra cé-sa, to compare 
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one thing with another, 
Con-dun-na-to a vi-ta al-le ga-lé-re, condemned for life to 


the galleys. 


Bs-se-re sen-at-bi-le a quil-che cé6-sa, to feel compassion for 


(or to be susceptible of) something. 


Lo fa-rdi @ for-za, thou wilt do it by constraint. 
Chié-de-re ad al-cui-no, to ask or require of somebody. 
A.vé-re a si-gno-re, to have as a master. 

A du-e a du-e, two at a time, two and two, 


By adverbial expressions or vhrases. 


ample :— 


For ex- 


A hudn mer-ca-to, at a sinall price, cheap. 
Al-la pég-gio, as bad as possible, 
Al-la rin-fu-sa, confusedly, promiscuously. 
A boiec-ca, by word of mouth. 
Ve-ni-re dl-le mu-ni, tv come to blows, or to engage in close 


fight. 


Andate, go. 
Andrete, will you 
go? 
Arriveremo, shall 
we arrive ? 
Avvenire, the 
future. 
Bastonata, blow 
(with a stick). 
Bene, good. 
Bristol (also Bri- 
stdl-le or Bri-sto- 
lio), Bristol. 
Cuccia, chase. 
é, coffee, coffee- 
10U8e. 
Cena, supper. 
Cestria, Chester. 
Che, what? 
Chi (only of per- 
sons), who. 
Collera, anger. 
Concerto, concert. 
Sonversazione,inter- 
course, company, 
conversation. 
Corte, court (of a 
sovereign). 
Cugina (f.), cousin. 
Da, from. 
Di qui, from here. 
Difetto, fault. 
Disonore,dishonour, 
Dogana, custom- 
house. 
Domani,to-morrow. 
Dormire, to sleep. 
corso, ran. 
Fgli, he. 
Zigli se lo reca, he re- 
eee or reckons 
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Egli mori, he died, 

Eegli lo condurra, he 
will bring or con- 
duet him. 

Eyli @ nato, he was 
born. 

Ella giunse, she ar- 
rived. 

Erano, were. 

Essi, they. 

Festino (dancing, 
gaming, etc.), 
evening party. 

Fiorino, florin. 

Firenze, Florence. 

ae vien imputata, is 
imputed to him. 

Guadagno, profit. 

fia mandato, he has 
sent. 

Impurare, to learn. 

Io andro domuni, I 
shall go to-mor- 
row. 

L’avete mostrato, 
have you shown 
it? 

Liberalita, liber- 
ality. 

Lione, Lyons. 

Lo incilo, he pro- 
voked him. 

Mule, evil. 

Mercante, merchant. 

Mi, to ine, ine. 

Molino, mill. 

sie ennui. 

zze (ts), f. pl, 
geese aa riage 
feast. 

O, or. 

Ognuno, everybody. 


Palazzo (ts), palace 
court. 

Parola, word. 

Passegqure, to take 
a@ walk. 

Pensa, thinks. 

Pensate, do you 
think. 

Penso, 1 think. 

Pretro, Peter. 

Porta, door. 

Pranzo, dinner. 

Preferisce, he pre- 
fers. 

Presto, soon, 
quickly. 

Prossimo (.), proo- 
simu (f.), next. 

Ncrivere, to write. 

St venne, one (they) 
canie. 

Soggiorna, he lives 
or resides. 

Spasso, pastime, di- 
version. 

Straniero, stranger. 

Subito, imme- 
diately. 

Suo(m.),sua(f.), his, 
her. 

Tira, 
veys. 


draws, 


Tirare, to draw, 
trail, drag; to 
shoot or fire, etc. 

Tocca, fall to the lot 
or share. 

Tutto, all, whole. 

Uccello, bird. 

Viene, comes, be- 
comes, 


con- 
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EXERCISE 11. 


Translate into English :— 

1, Ha man-da-to la lét-te-ra a Gio- van ni. 2. Ti- 
ra-re ad un uc-cél-lo. 3. Il mer-c&n-te pén-sa al © 
gua-da-gno. 4. Dal-le pa-ré-le si vén-ne al-le ba- 
sto-na-te. 5. A chi la-vé-te mo-str4-to? a Pié-tro 
o al-la cu-gi-na? 6. A che pen-sé-te? 7. Pén-so 
all’av-ve-ni-re. 8. Ar-ri-ve-ré-mo pré-sto 4i-la prés- 
si-ma po-sta? 9. E-glié cér-so si-bi-to 4l-la pér-ta. 
10, Par-la-va ad ti-no stra-nié-ro. 11. Lo in-ci-to 
al-la cdél-le-ra. 12. La sd-a con-ver-sa-zié-ne mi 
vié-ne a né-ia. 13. E-gli se lo ré-ca a dis-o-n6-re. 
14. La li-be-ra-li-ta gli vién im-pu-ta-ta a di-fét-to. 
15. Es-si é-ra-no dl-la cAc-cia, al-le néz-ze, a pran-zo, 
a cé-na, al fe-sti-no. 16. [-o an-drd do-mé-ni a 
un bal-lo. 17. Es-si v4n-no a spds-so, a pas-seg- 
gia-re. 18. An-did-mo al caf-fé. 19. Per dé6-ve si 
va al-la pd-sta? dl-la do-ga-na? 20. E-gli @ a 
Ber-li-no. 

THE PARTICLE DA. 

We have already stated that the particle di de- 
notes a mere mental separation of ideas or notions, 
while the particle da expresses a real separation of 
objects. Da expresses any kind of tangible or 
mental and imaginary, but clear and real separa- 
tion, removal, distance, or direction from a person 
or thing. 

EXAMPLES. 

Sev-sta-ti da qué-sto lué-go, begone from this place. 

Al-lon-ia-nd-re u-no da un lué-go, to remvuve one from a 
place. 

L’uc-cél-lo é u-sci-to dal-la gab-bia the bird has flown out 
of the cage, 

Cio (pron. ci6) di-pén-de dal-la for-tu-na, da voi, 
depends on good luck, on you. 

De-dur-re u-nu ru-gio-ne da ux prin-ci-pio fal-so, to deduce 
an arguinent (proof, or evidence) from a false principle. 
Car-ta gi-ne fu fab-Uri-cu-tu da Di-do-ne, Carthage was built 

by Dido. 
Fu é-gli da al-cu-ni su6-i se-gré-ti ne-mi-ct ac-cu-sd-to, he 
was accused by some of his secret enemies. 

The particle da also is used in order, by naming 
the birth-place, to distinguish one person from 
others of the same appellation. The birth-place 
thus becomes, as it were, the surname of the 
individual. ‘ 

Gio-vin-ni da Fié-so-le, Pié-tro da Cor-to-na, Leo-nur-do da 
Vin-ci, Gui-do da Sié-na, Po-li-dé-ro da Cu-ra-vag-gio, 
Ra-faél-lo da Ur-bi-no, etc. 

A logical contradiction and anomaly—though in- 
troduced and sanctioned by a universal usage, for 
the most part in the place of the preposition a—is 
the constant employment of da in connection with 
those verbs which, with some house, mansion, 
apartments, lodging, or any other place of con- 
tinuance, denote any kind of motion to or towards, 
any kind of living or residing with, and any kind of 
visit paid to, a person :— 


that 
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An-da-re dal mé.di-co, dal cal-zo-la-io, to go to the physician, 
to the shoemaker. 

Do-ma-ni ver ro da voi, I shall come to you to-morrow. 

Ve-ni-te da me, dal mer.can-te, come to me, to the merchant. 

A-bi-ta, al-lég-gia da sii-o 2i-0, he lives or resides with his 
uncle. 


KEY TO EXERCISES. 


Ex. 1.—1. The cloth. 2. Of the kmfe. 8. Tothe plate. 4. 
From the salt. 5. The aliments. 6, From the courtyards, 7. 
To the cooks. 8. From thedreams. 9 Intheatre. 10. In the 
brook. 21. In the lungs. 12. With moncy. 13. With the 
pocket-handkerchief. 14. With the hats, 15. For pleasure. 
16. Forthecloak. 17. Forthe young men. 18. On the bridge. 
19. On the pictures. 20 Upon this earth. 21. The footman. 
22, Of the bridegroom, 23. To the stranger. 24. Of the 
emeralds. 25, To the writers. 26. From the printers, 27. 
Inthe mirror. 28. In the boots. 29 With study. 30. With 
the spirit. 31. With the sculptors 32 Forthe wood-cleqver. 
33. For the sword-cutler. 384. Upon the rock. 385. On the 
benches 86. The cye. 37. Of the bird. 88 To the friend. 
39. The errors. 40. Of the engravers. 41. To the ungrateful. 
42. From the trees. 43, In the year. 44. With Jove. 45. 
With tho dress. 46. With the wicked. 47. By deceit 48. For 
the workman. 49. For the flatterers. 50. On tho building. 
51. Upon the unhappy. 


Ex 2.—1. The father and the mother, 2. The brother and 
the sister 3. The father is good, the mother is good. 4. The 
good father, the good mother. 5, The brother is good, the 
sister is good. 6. The good brother, the good sister. 7. My 
father; my good father. 8. My mother; my good mother 
9. My father is good; my mother is good. 10. My brother 
and my sister. 11. My good brother and my good sister. 12. 
A father, a mother, a brother, a sister. 13. A good father, a 
good mother, a good brother, a good sister. 14 My father isa 
good father, my mother is a good mother 15, Thy father has 
a good sister, thy mother has a good brother, 


Ex. 8.—1. Tl levardel sole. 2. Lo spuntar del giorno 3. 
Il xitorno della primavera 4. Il calore dell'aria. 5. La 
bellezza del flore, 6. Lioscurita della notte. 7. L'abisso dely 
eirore 8. La fertilita dei campi. 9. 1 colori dellarcobaleno, 
10. Il danaro é l'anima del commercio. 11. L'uso é il legis- 
latore delle lingue. 12, Il pudrone del giardino non & qui. 
13. I] palazzo appartiene al principe. 14. Eeco Je camere dello 
zio, 15. Gli abiti appartengono alla cugina, e non alla zia. 
16. Tl fratello dice alla sorclla la volonta del padre, 17. 1 fan- 
ciulli devono sempre obbedire ai genitori. 18. Imedici dicono, 
il disordine accorcia la vita. 19, Tl moto giova al corpo e allo 
spiiito. 20. La fisonomia é lo specchio dellanima, 


Ex. 4.—1. The memory. 2 To the hill. 3. From the es- 
planade, 4, Of the inns. 5. To the doors. 6. From the 
Streege. 7. To one's face. 8 Inthe vineyard, 9. In the forests. 
10. With straw. 11. With the vine. 12. With the pens, 13. 
Through misfortune. 14. By the valley. 15. For the follies. 
16 Upon the carriage. 17. On tho rocks. 18. Of the joy. 19. 
To the opinion. 20. The ideas. 21. Of the herbs, 22. To the 
arts. 23. From the cities. 24. In the imagination. 25. In the 
minds. 26. With water. 27. With the nail. 28. With the 
standards. 20 For friendship. 30. For security. 31. By the 
actions. 82. Upon the iron bars. 83. A child. 34 A fool. 
85. Of a river. 386. From a dancer. 87. Ina church 38. 
With a stick. 39. Ona rock; upona stone. 


Ex. 5.—1, [have a book anda pen. 2 Thou hast a good 
book and a good pen. 8. [have a large book; my sister has 
also a large book. 4. Hast thou a sister? 5. I havo a sister 
and a brother. 0. Hast thou my pen? 7. I have thy book and 
thy pen. 8 We have a good father and a good mother. 9. The 


139 


289 


garden is large. 10. I havea little book. 11, We havo a large 
garden. 12. My little brother has a good book. 13. My little 
sister has also a good book. 14. You have a good father and a 
good mother. 15. Have youalsoa brother? 16. I have bought 
a good book. 17. My brother has also seen a large garden. 
18. Hast thou bought a good pen? 19. I have seen thy book 
and thy pen. 20. Have you seen my little sister? 21. My 
father hay bought a garden. 22. Thy sister has bought a little 
book. 


Ex. 6.—1. L'ipocrisia & un omaggio che il vizio rende alla 
virtu. 2. La natura non domanda che il necessario, 8. La — 
ragione vuole l'utile, kamor proprio cerca il dilettevole, la 
passione esige il superfluo. 4, Gli alberi grandi danno piu 
ombra che frutto. 5. Iddio @ fl Padre degli uomini e il Con- 
servatore delle creature. 6. Le stelle del cielo, gli uccelli 
dell'aria, i pesci del mare, le piante, gli animali sono le opere 
del Signore. 7. La sapienza di Dio & come la luce del cielo. 
8. L'ordine, la hellezza e la giocondita del mondo sono le prove 
manifeste d'un Essere supremo. 9. L'eccesso delle passioui 
é ordinariamente la cagione dellinfehicita degli uomini. 10. 
Ii piacere dell'intemperanza e dell'incontinenza e il nemico 
che reca all uomo t pill gran danno ; esso jndebolisce la sua 
forza, lo priva delle ricchezze 6 guasta il suo miglior bene, la 
salute. 


Ex. 7.—1. The uncie’s cloak, 2. John’s coat. 3. My sister's 
house, 4. The rising, the setting of the sun. 5. Sheep's wool. 
6. Point of view. 7. The house of correction. &. One hears 
a pistol-shot. 9. Stone and marbie quarries. 10. His master- 
piece. 1]. The body.guard. 12. With a single stroke of a pen. 
13. A bell stroke. 14. Window-pane. 15, A garland of flowers. 
16. What a blockhead thou art! 17. The knife’s point. 18. A 
silver vein. 19. To-morrow is post-day. 20. A master of 
drawing, of fencing. 21. Office certificate. 22. Austrian em- 
pire. 28. Kingdom of England, of Scotland, of Ireland. 24. 
The city of London, of Edinburgh, of Dublin, 25. The month 
of January, of May. 26. The island of Sicily, of Sardinia. 
27. A quarter of an hour, 28. A kind of dogs. 29. A horse- 
dace, 30. Garrison troops 


Ex. 8.—1. Ii sartore domanda nove braccia di panno, due 
dozzine di bottoni, e mezza oncia di seta. 2. Mandate a prendere 
un pane di zucchero, e duc jibbre di caffé, 3, To ritornerd in un 
quarto d’ora. 4. Finite di bere questo biechiere di vino e man- 
giate questo crostino di pane. 5. Prendete la carta geografica, 
e cercateini la citta di Parigi ela cotta di Londra. 6. To vengo 
per ordine del padrone a dirvi che si facciano le preparazioni 
per il giorno di domani, 7. I] mese d'’Aprile é variahbile ; il 
mese di Maggio, incontro, @ molto ameno. 8. I mesi di Di- 
cembre e di Gennaio sono i piu rigidi dell’anno. 9. Sieto stati 
alla commedia ieri? 10. Gli aveva dato le camere di sotto. 


ELOCUTION.—X. 
[Continued from p, 232.) 


IV. UNIVERSAL DECAY. 


[Marked for Rhetorical Pauses, Emphasis, and 
Innections.] * 


WE receivo such repeated intimations of decay || in the world 
through which we are passing ;—~decline | and change | and loss 
follow ' decline | and change | and loss || in such rapid succes- 
sion that we can almost catch the sound of universal wasting, 
and hear the work of desolution ' going on busily ' ardund us, 


* The learner having been conducted throngh the application 
of the 1ules for Pauses, Emphasis, and Inflections separately, 
will now be prepared to study and apply them in conjunction. 
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**The mountain | falling || cometh to nought, and the rock | is 
remored out of his pluce. The waters | wear the stones, the 
things which grow out of the dust of the earth || are washed 
away, and the hope of man | is destroyed.” Conscious ' of our 
own instability, We look about !' for something to rest on; but 
we look yn vain. ~The heavens ! and the earth | had a begin- 
ning, and they will have an end, The face of the world | is 
changing, daily and howly, All! animated things || grow cld 
aud die. The rocks | crumble, the trees | full, the leares | fude, 
and the grass {| withers. The clouds | are flying, and the waters 
| are flowing away from us. 

The firmest works of man, too, are gradually giving way: the 
icy | clings to the mouldering tower, the brier | hangs out from 
the shattered window, and the wall-fAower | springs from the 
disjointed stones. The founders | of these penshable works || 
have shared the same fate | lung ago. If we look back to the 
days of our aucestors, to the men | as well as the diellings | of 
former times, they become immediately asseciuted in our im- 
aginations, aud only make the feeling of instability stronger 
and deeper than before. In the spacious domes, which once 
held our futhers, the serpent | hisses, aud the wild bird | scrcams. 
The halls, which once were crowded ! with all that taste | and 
serence | and labour | could pracure,—which resounded with 
melody, aud were lighted up with beauty, are buried | by their 
oun rilins, mocked | by their own desolation. The voice of 
merriment, and of weileng, the steps of the busy! and the ede || 
have ceased in the deserted courts, and the wecds | choke the 
entrances, and the long grass || wares upon the hearth-stone. 
The works of art, the forming hand, the tombs, the very ashes 
they contained, are all gone. 

Winle we thus walk | among the ruins of the gist, a sad 
feeling of insecurity | comes over us; and that feehng !is by 
no means diminished || when we arrive at home. If we turn to 
our friends, we can hardly speak to them. || before they bid us 
furewell, We see them for a few moments, ' and in a few 
moments more their coundiencnees ! are changed, aud they are 
sent away. It matters not! how xéar! and dear they are. 
The ties which bind us together |} are never too close ' to be 
parted, or too suiong ' to be broken. Tears! were never known 
to move the Aing of terrors; neither is it enough ! that we are 
compelled to surrender one, or two, or many of those we love; 
for though the price ix so great, we buy no fucowr with it, and 
our hold !on those who remain | is as slight as ever. The 
shadores || all elude our grasp, and follow one another ' down 
the valley. We gain no confidence, then, no feeling of security, 
by turning to our contemporaries and kindred, We know ! that 
the fornis which are breathing around us, are as shortlived ' and 
fleeting ' as those were, which have been dust ' for centuries, 
The sensation of vanity, uncertainty, and ritin, is equally 
strong, whether we muse on what has long been prostrate, 
or gaze on What 1s falling now, or will fall ' so soon. 

If everything | which comes under our notice |! has endured 
for so short a time, and ' in $0 short a time | will be no more, 
we cannot say | that we receive the least assurance |l by thinking 
on ourselves. When a few more friends | have left, a few more 
hopes | deceived, and a few more changes | moched us, “ we shall 
be brought to the grave, and shall remain in the tomb: the 
clods of the valley shall be sweet unto us, and erery man ! shall 
Jollow us, 28 there are innumerable | before us.”’ All power ' will 
have forsaken the strongest, and the loftiest ' will be laid low, 
and every eye ' will be closed, aud every voice ' hushed, and every 
heart ' will have ceused its beating, And when we have gone ! 
ourselves, even our memories ' will not stay behind us long. A 
Jew of the near and dear jj will bear our likeness ' in their 
bosoms, till they ' too ' have arrived ! at the end of their journey, 
and entered the dark dwelling of unconsciousness. In the 
thoughts of others || we shall live ' only till the last sound 
of the bell, which informs them of our departure, has ceased 
to vibrate in their cars, A stone, perhaps, may tell some 
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wanderer where we lic, when we came here, and whén we went 
aay; but! even that ( will seon refuse to pear us record ; 
‘“time’s effacing fingers” | will be busy on its sérface, and | at 
length ' will wear it smooth; and then | the stone itself | will 
sunk, or crumble, and the wanderer of another age | will pass, 
without a single call! upon his sympathy, over our unheeded 
graves,—Greenwood, 


The following piece affords scope for “ force” of 
utterance. In the second, third, and fourth stanzas. 
it rises to what is distinguished in elocution by 
the designation of “impassioned force ”— the 
fullest vehemence of voice, bordering on the shout, 
and sometimes passing into it. This style is found 
chiefly in lyric poetry; but it is sometimes ex- 
emplified in the vehement energy of prose, on 
exciting occasions. 

V. THE AMERICAN EAGLE. 
(U1) Bird of the heavens ! whose matchless eye 
Alone can front the blaze of day, 
And, wandering through the radiant sky, 
Never from the sunlight turns away ; 
Whose ample wing was nade to rise 
Majestic o’cr the loftiest peak, 
On whose chill tops the winter skies, 
Around thy nest, in tenpests, speak,— 
What ranger of the winds can dare, 
Proud mountain king! with thee compare ; 
Or hift his gaudier plumes on high 
Before thy native majesty, 
When thou hast t#en thy seat alone, 
Upon thy clond-encircled throne ? 


{I Bird of the cliffs! thy noble form 
Might well be thought almost divine ; 

Born for the thunder and the storm, 
The mountain and the 10ck are thine ; 

And there, Where never foot has been, 
Thy eyrie is sublunely hung, 

Where low'ring skies their wrath begin, 
Aud loudest lullabies are sung 

By the fierce spirit of the blast, 

When, his snow mantle o’er him cast, 

He sweeps across the mountain top, 

With a dark fury naught ean stop, 

And wings his wild unearthly way 

Far through the cluuded realms of day. 


(11) 


Bird of the sun! to thee—to thee 

The earliest tints of dawn are known, 
And ‘tis thy proud delight to see 

The monarch mount his gorgeous throne 
Throwing the crimson drapery by 

That half impedes his glorious way ; 
And mounting up the radiant sky, 

E’en what he 1s,—the king of day ! 
Before the regent of the skies 
Men shrink, and veil their dazzled eyes ; 
But thou, in regal majesty, 
Hast kingly rank as well as he; 
And with a steady, dauntless gaze 
Thou meet’st the splendour of his blaze. 


(11) 


| na Tl aemmeemmnY amet 


( Bird of Columbia! well art thou 
An emblem of our native land ; 
With unblenched front and noble brow, 
Among the nations doomed to stand ; 
Proud, like her mighty mountdin woods ; 
Like her own rivers, wandering free 
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(11) { And sending forth from hills and floods, 
Th@oyous shout of liberty ! 
(0) Like thee, majestic bird ! like thee, 
She stands in unbought majesty, 
With spreading wing, untired and strong, 
That dares a soaring far and Jong, 
That mounts aloft, nor looks helow, 


(15) And will not quail though tempests blow. 


(1 The admiration of the carth, 
In grand simplicity she stands ; 
Like thee, the storms beheld her birth, 
And she was nursed by rugged hands : 
( But, past the flerce and furious war, 
Her rising fame new glory brings, 
For kings and nobles come from far 
To seek the shelter of her wings. 
(1) And like thee, rider of the cloud, 
She mounts the heavens, serene and proud, 
Great in a pure and noble fame, 
Great in a spotless champion's name, 
And destined in her day to be 
Mighty as Rome—nore nobly free. 


() My native land! my native land! 
To her my thoughts will fondly turn ; 
For her the warmest hopes expand, 
For her the heart with fears will yearn. 
Oh! may she keep her eye, like thee, 
Proud eagle of the rocky wild, 
Fixed on the sun of liberty, 
By rank, by faction unbeguiled ; 
Remembering still the rugged road 
Our venerable fathers trod, 
When they through toil and danger pressed, 
To gain their glorious bequest, 
And from each lip the caution fell 
To those who followed, ‘‘ Guard it well.”—Thomson. 


VI. ETERNITY OF GOD. 


[Marked for Rhetorical Pauses, Emphasis, and 
Inflections. | 


There is one Being || to whom we can look | with a perfect 
conviction | of finding that security which! nothing about us | 
can give, and which nothing about us! can take away. To 
this Being | we can lift up our sous, and on Him! we may rest 
them, exclaiming | in the language ! of the monarch of Israel, 
‘* Before the mountains | were brought forth, or ever Thou 
hadst formed the earth ' and the world, even from everlasting to 
everlasting || Thou art Gop.” ‘Of old || hast Thou laid the 
foundations of the ¢urth, and the heavens | are the work ! of 
Thy hands. They | shall pérish, but Thou | shalt endure; yea, 
all of t®em | shall waz old ' like a garment, as a vesture ! shalt 
Thou change them, and they shall be changed ; but Thow | art 
the same, and Thy years | shall have vo én.” * 

Here | then | is a support, which will néver fail; here ‘isa 
foundation | which can néver be moved—the everlasting Creator ! 
of countless worlds, “the high ' and lofty One | that inhabiteth 
elernity.” What a susLime Conciprion! Hk INHABITS 
ETERNITY, occupies this inconceivable duration, PERVADES | and 
FILLS | THROUGHOUT || THIS | BOUNDLESS DWELLING. Ages on 
ages || before even the dust of which we are formed || was 
created. Hr had existed | in infinite majesty, and ages on ages} 
will roll away || after we have all returned to the dust | whence 
we were taken, and! still He will exist || in infinite majesty, 
living ' in the eternity of His dwn nature, reigning ' in the 


* When the falling inflection recurs in succession as abovc, 
it falls lower at each repetition. 
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plenitude of His Gwnr omnipotence, for ever sending forth the 
word, which forms, supports, and governs all things, com- 
manding new-created light || to shine on new-created worlds, and 
raising up new-created generations | to inhabit them. 

The contemplation ! of this glorious attribute of Gép is fitted 
to excite ' in our minds! the most animating | and consoling ! 
reflections, Standing as we are amid the ruins of time, and 
the wrecks of mortality, where every thing about us | is created ! 
and depéndent, proceeding from nothing, and hastening to de- 
struction, we rejoice ' that something is presented to our view | 
which has stvod from everlasting, and will remain for ever. 
When we have looked on the pleasures of life, and they have 
vanished away; when we have looked on the works of nature, 
and perceived that they were changing; on the monuments of 
art, and seen that they would not stand ; on our friends, and 
they have fled ' while we were guzing; on ourselves, and felt 
that wé were as fleeting as they; when we have looked on every 
vbject ' to which we could turn our anxious éyes, and they have 
all told us that they could give us no hope, nor support, because 
they were so feeble themselves ; we can look to the TARONE of 
GOD : change ' and decay | have never reached THAT; the revolu- 
tion of ages || has never moved it; the waves of an eternity | have 
been rushing past it, but it has remained wnshaken ; the waves 
of another eternity | are rushing toward it, but it is FIXED, and 
can NEVER be DISTURBED.—Greenwood, : 


VII. THE UPRIGHT LAWYER. 


[Marked for Rhetorical Pauses, Emphasis, and 
Inflections.] 


In the walks of private life, the character of an upright 
lawyer || shines ' with mild | but génial ' listre. He concerns 
himself! with the beginnings of controversies, not to inflame ! 
but to extinguish them. He is not content ' with the doubtful 
morality ' of suffering clents, wnose passions are roused, to 
rush blindly into legal conflict. His conscience | can find 26 
balm | in the reflection, that he has but obeyed the orders of 
anangry man. He feels that his first duties | are to the com- 
munity in which he lives, and whose peace | he is bound to 
preserve. 

He is no stranger | to the mischiefs which follow in the train 
of litigation; the deadly feuds! and animosities | descending 
from the original combatants ! to successive generations; the 
perjuries 'and frauds ; so often committed to secure success ; 
and the impoverishment | 80 commonly resulting | even to the 
winning party; and in view of these consequences, he advises to 
amicable negotiation and adjustment. He is a peacemaker—a 
composer of dissensions—a blessing to his neighbourhood ; his 
path | is lminots || as the path of the vtsr. 

I Jook ' with pity | on the nan who regards himself ' a mere 
machine of the law ;—whose conceptions of moral and social 
duty || are all absorbed in the sense of supposed obligation to 
his client, and this | of so Jowa nature |j as to render him a 
very TOOL ' and SLAVE to serve the worst jxssions of men ;—who 
yields himself ! a passive instrument ! of legal inflictions, to be 
moved at the pleasure of every hirer ;—and who || beholding 
the ruin aud havoc | made by a lawsuit, which | ‘‘ two scruples 
of honesty” | in his counsel | might have prevented, can calmly 
pocket his fee | with the reflection that he has done his duty to 
his client, alike regardless of duty to his neighbour ' and: bis 
God. 

That such men do exist, to disgrace our profession, is lament. 
ably true; men— 

‘that can speak 
To every cause, and things mere contraries, 
Till they are hoarse again, yet all | be Law.” 
We would redeem its character || by marking a higher staudard 
of morals. While our aid should never be withheld | from the 
injured ' or tho accused, let it bo remnémbered, that all our 
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duties ' are not concentrated in conducting an appeal to the 
law ; —that we are not only lawyers, but ciTIZENS | and MEN ; 
—that our clients | are not always the best jucges of their dwn 
interests :—and that ' having confided these interests to dur 
hands, it is for us to advise to that course which will best con- 
duce to their permanent benefit, not merely as solitary in- 
dividuals, but as men || connected with society | by enduring 
tles.— Greenleaf. 


VIII. HUMAN CULTURE. 


[To be marked by the reader for Rhetorical Pauses, 
Emphasis, and Inflections. | 


When we sce @ flower— its calyx filled with petals of exquisite 
forin, of the mcst delicate texture, and diverse colours, so 
rich and nicely blended that no art can equal them, and withal 
perpetually diffusing a delicious perfume, we cannot readily 
believe that all this variety of charms was evolved from a 
little seed, not bigger, it may be, than the head of a pin. 

When we behold a sturdy oak that has for a hundred years 
defied the blasts of winter, has stretched wide around its 
sheltering limbs, and has seemed to grow only the more hardy 
the more it has been pelted by the storms,—we find it difficult 
to persuade ourselves that the essence, the elements of all this 
boily and strength, were once enclosed in anacorn. Yet such are 
the facts of the vegetable world. Nor are they half so curious 
nor wonderful as the changes which are wrought by time and 
education in the human mind and heart. 

Here, for example, is a nan now master of twenty languages, 
who can converse in their own tongues with the people of as 
many different nations, whose only utterance thirty years ago 
was very much like, and not any more articulate than, the bleat- 
ing of alamb. Or it may be that he, who could then send forth 
only a waiting cry, is now overwhelming the crowded forum, 
or swaying the councils of the nation, by his eloquence, fraught 
with surpassing wisdom. 

Here is another, who can conceive the structure, and direct 
the building of the mighty ship, that shall bear an embattled 
host around the world, carrying a nation’s thunder; or the 
man, who can devise the plan of @ magnificent temple, and 
guide the construction of it, until it shall presen} to the eye of 
the beholder a perfect whole, glowing with the unspeakable 
beauty of symmetrical form. 

And here is a third, who has comprehended the structure of 
the solar system, He has ascertained the relative sizes of the 
planets, and learned at what precise moments they shall 
severally complete their circuits. He has even weighed the 
sun, and measured the distances of the fixed stars; and has 
foretold the very hour ‘‘when the dread comet,” after an 
absence of centuries, ‘‘shall to the forehead of our evening sky 
return.” 

These men are the same beings who, thirty years ago, were 
puling infants, scarcely equal in their intelligence to kittens 
of a week old. 

There, too, is a man who is swaying the destiny of nations. 
His empire embraces half the earth ; and throughout his wide 
domains his will is law. At his command, hundreds of thou- 
sands tush to arms, the pliant subjects of his insatiable ambi- 
tion, ready to pour out their blood like water in his cause. 
He arranges them, as he pleases, to execute his plans. He 
directs their movements, as if they were pawns upon a chess- 
board. He plunges them into deadly conflict, and wades to 
conquest over their dead and mangled bodies. That man, the 
despotic power of whose mind now overawes the world, was 
once a feeble babe, who had neither the disposition nor the 
strength to harm a fly. f 

On the other hand, there is one who now evinces uncon- 
querable energy, and the spirit of willing self-sacrifice in works 
of benevolence. No toil seems to overbear his strength. No 
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discouragement impairs his resolution. No dangers disarm 
his fortitude. He will penetrate into theCmost loathsome 
haunts of poverty or vice, that he may relieve the wretched, or | 
reclaim the abandaned. He will traverse continents, and 
expose himself hourly to the capricious cruelty of barbarous 
men, that he may bear to them the glad tidings of salvation ; 
or he will calmly face the scorn and rage of the civilised world, 
in opposition to the wrong; or march firmly to the stake, ir. 
maintenance of the true and the right. This man, a few years 
ago, might have been seen crying for a sugar-plum, or quarrel- 
ling with his little sister for a twopenny toy. 

And who are they that are investing society with their 
daring crimes, scattering about them “ fire-brands, arrows, and 
death,” boldly setting at defiance the laws of man and of God ? 
They are the same beings that, a few years ago, were innocent 
little children, who, could they have conceived of such deeds 
of darkness, as they now perpetrate without compunction, 
would have shrunk from them instinetively with horror. 

These, surely, are prodigious changes, greater far than any 
exhibited in the vegetable world. And are they not changes of 
infinitely greater moment? The growth ofa mighty tree, from 
a smnall seed, may be matter for wonder, for admiration; but 
the development of a being, capable of such tremendous 
agencies fur good or for evil, should be with us all a matter of 
the deepest concein. Strange, passing strange, that it is not 
80 !—Muy, 


The next piece is designed as an exercise in 
“smooth” and “pure quality” of voice. The 
suarity of tone, which belongs to gentle and tender 
emotion, should prevail in the reading of this 
beautiful composition. A full, clear, but softened 
note should be heard throughout. 


IX. MEMORY. 


[pu.t.] Tis sweet to remember! I would not forego 
The charm which the past o’er the present can throw 
For all the gay visions that fancy may weave 
In her web of illusion, that shines to deceive, 
We know not the future—the past we have feli— 
Its cherished enjoyments the bosom can melt; 
Its raptures anew o’er our pulses may roll, 
When thoughts of the morrow fall cold on the soul. 


’Tis sweet to remember! When storms are abroad, 
We see in the rainbow, the promise of God ; 

The day may be darkened,—but far in the west, 

In vermilion and gold, sinks the sun to his rest ; 
With smiles like the morning he passes away ; 
Thus the beams of delight on the apirit can play, 
When in calin reminiscence we gather the flowers, 
Which love scattered round us in happier hours. . 


’Tis sweet to remember! When friends are unkind, 
When their coldness and carelessness shadow the mind. 
Then, to draw back the veil which envelops a land, 
Where delectable prospects in beauty expand ; 

To smell the green fields, the fresh waters to hear, 
Whose once fairy music enchanted the ear; 

To drink in the siniles that delighted us then, — 

To list the fond voices of childhood again, 

Oh! this the sad heart, like a reed that is bruised, 
Binds up, when the banquet of hope is refused. 


’Tis sweet to remember! And naught can destroy 
The balm-breathing comfort, the glory, the joy, 
Which springs from that fountain, to gladden our way, 
When the changeful and faithless desert or betray. 


ACOUSTICS. 


T would not forget !|—though my thoughts should be dark; 
O'er the ocean of life, I look back from my bark, 

And see thé fair Eden, where once I was blest, 

A type and a promise of heavenly rest.—Clark. 


The next piece is designed as an exercise for cul- 
tivating the “orotund quality,” or /ull, round, and 
forcible voice, which belongs to energetic and de- 
clamatory expression: A loud, clear, ringing tone 
should prevail throughout the reading or recitation 
of such pieces. 


X. OLD IRONSIDES. 


Ay, tear her tattered ensign down! 
Long has it waved on high ; 

And many an eye has danced to see 
That banner in the sky; 

Beneath it rung the battle shout, 
And burst the cannon’s roar ; 

The meteor of the ocean air 
Shall sweep the clouds no more ! 


Her deck,—once red with hero's blood, 
Where knelt the vanquished foe, 

When winds were hurrying o'er the flood, 
And waves were white below, — 

No more shall feel the victor’s tread, 
Or know the conquered knee ; 

The harpies of the shore shall pluck 
The eagle of the sea! 


Oh! better that her shattered hulk 
Should sink beneath the wave; 

Her thunders shook the mighty deep, 
And there should be her grave : 

Nail to the mast her holy flag, 
Set every threadbare sail ; 

And give her to the god of storms, 
The lightning and the gale !— Holmes. 


{oro.4 ] 


The following piece is designed for practice in the 
“slow” utterance which characterises the tones of 
sublimity and ame. The “rate” of voice is not alto- 
gether so slow as will be required in some pieces ; 
yet it retains much of that effect which cannot be 
given without slowness of movement and full 
pauses. The note, in the style of this lesson, con- 
tinues Jon, although not so remarkably decp as in 
the preceding. The principal object of practice, in 
this instance, is to secure that degree of “ slow- 
ness ” which marks the tones of wonder and astonish- 
men® 


XI. NIAGARA. 


Flow on for ever, in thy glorious robe 

Of terror and of beauty! Yea, flow on 
Unfathomed and resistless! God hath set 
His 1:ainbow on thy forehead : and the cloud 
Mantled around thy feet. And He doth give 
Thy voice of thunder, power to speak of Him 
Eternalty, —bidding the lip of nan 

Keep silence, and upon thy rocky altar pour 
Incense of awe-struck praise. 


Ah! who can dare 
To lift the insect-trump of earthly hope, 
Or love or sorrow, ’mid the peal sublime 
Of thy tremendous hymn? E’en Ocean shrinks 
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Back from thy brotherhood ; and all his waves 
Retire abashed. For he doth sometimes seem 
To sleep like a spent labourer, and recall 
His wearied billows from their vexing play, 
And lull thein to a cradle cali; but thou 
With everlasting, undecaying tide, 
Doth rest not, night or day. The morning stars, 
When first they sang o'er young creation's birth, 
Heard thy deep anthem ; and those wrecking fires 
That wait the archangel's signal to dissolve 
This solid earth, shall find Jehovah's name 
Graven as with a thousand diamond spears, 
On thine unending volume. 

Ev'ry leaf, 
That lifts itself within thy wide domain, 
Doth gather greenness from thy living spray, 
Yet tremble at the baptism. Lo !—yon birds 
Do boldly venture near, and bathe their wing 
Amid thy mist and foam. ’Tis mect for them 
To touch thy garment’s hem, and lightly stir 
The snowy leaflets of thy vapour wreath, 
For they may sport unharmed amid the cloud, 
Or listen at the echoing gate of heaven, 
Without reproof. But, as for us, it seems 
Scarce lawful with our broken tones, to speak 
Familiarly of thee. Methinks to tint 
Thy glorious features with our pencil’s point, 
Or woo thee to a tablet of a song, 
Were profanation 

Thou dost inake the soul 

A wondering witness of thy majesty ; 
But as it presses with delirious joy 
To pierce thy vestibule, dost chain ita step, 
And tame its rapture with the humbling view 
Of its own nothingness ; bidding it stand 
In the dread presence of the Invisible, 
As if to answer to its God through thee. - Sigourney. 


ACOUSTICS.—I. 


INTRODUCTION — DIFFERENCE BETWEEN SOUND 
AND NOISE—SOUND PRODUCED BY VIBRATIONS 
—HOW CONVEYED TO THE EAR—CONDUCTION 
OF SOUND—TELEPHONIC CONCERT—THE TELE- 
PHONE AND PHONOGRAPH—CAUSES AFFECTING 
INTENSITY—CONSONANCE AND INTERFERENCE, 

THE science of Acoustics, on the study of which 
we are now about to enter, is concerned with 
inquiries as to the nature and properties of sound. 
In the human body a special nerve, called the 
auditory nerve, proceeds from the brain and spreads 
out into a number of minute filaments, which are 
distributed over the surface of one of the cavities 
of the ear. When any elastic substance is put in 
rapid vibration, it causes certain tremors or vibra- 
tions of the air around; these are conveyed to the 
ear, and acting upon this nerve give rise to the 
sensation of sound. 

Soundsare very varied in character, and the science 
of music treats of the relations subsisting between 
some of them and the effects they produce upon the 
emotions. Acoustics is merely occupied with ascer- 
taining the nature and causes of different sounds. 
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Whenever the air or any elastic body is set in 
vibration, a sound will be produced, provided that 
the vibrations be sufficiently rapid: if they are too 
slow, the ear will be unable to distinguish the 
sound; different ears have, however, different 
powers in this way, as will be explained shortly. 
The simplest illustration of this fact is seen by 
fixing one end of a string to a hook (Fig. 1), and 
suspending a weight from its lower end, at the 
same time limiting the motion of the cord by means 
ofaring, A. If, now, the cord be plucked near the 
middle by the finger and thumb, it will be set in 
vibration, forming the curves 
shown by the dotted lines; at 
the same time a _ distinct 
musical note or tere will be 
produced. These vibrations 
will gradually diminish in 
amplitude, and the sound will 
become weaker and weaker 
till it ceases. Sound, then, is 
the result of vibrations of 
sufficient rapidity and ampli- 
tude to be audible The pitch 
of the note depends upon 
various causes which will 
hereafter be explained. 

Frequently, however, a 
sound is produced which is 
not a musical tone, but is 
called a noise, as, for instance, 
when we rattle pieces of metal 
in a box, or let a weight fall to the ground. What, 
then, is the difference between the two? When 
the vibrations succeed one another in a regular and 
uniform manner, as in the case of a vibrating string 
or wire, a musical sound or tone is produced; but 
when the vibrations are not isochronous, or when a 
single explosive disturbance of the air is produced 
—as, for instance, by a sudden blow or the report 
of a pistol—or when several sounds interfere with 
one another so as to produce confused waves in the 
air, in any such cases a noise is the result. 

If we examine afew sounding bodies, we can 
easily satisfy ourselves that in every case their 
particles are thrown into a state of rapid vibration. 
‘ihis,is easily seen in the case of a flat plate on 
which sand or light powder has been sprinkled; the 
dust is agitated by the vibrations of the plate and 
forms itself into regular figures, the cause of which 
we will explain later on. 

The same effect can also be shown by means of 
the apparatus represented in Fig 2 A glass bell is 
fixed to a stand, and beside it is a stand carrying a 
small ivory ball. This is so arranged that the 
ball shall just rest against the rim of the glass. 





Fig. 1. 
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Now let a violin bow be rubbed with a lump of 
rosin, and then drawn steadily over the edge of the 
glass. A clear musical note will be produced, but 
the vibrations of the glass will scarcely be per- 





Fig. 2 


ceptible tothe eye. The ivory ball will, however, 
at once act as a tell-tale, for it will be violently 
agitated and will swing away from the glass; and 
the louder the note produced, the greater will be 
the amount of its oscillation. If a sharp style be 
brought nearly into contact with the glass a series 
of taps will be heard, caused by the bell striking 
against the point as it vibrates. By lightly touch- 
ing the glass we can feel the vibrations. 

Another very good illustration may be obtained 
in the following way :— 

If a light strip of steel is firmly gripped at‘ one 
end in a vice (as shown in Fig. 3) and the other end 
plucked aside, it will, when let go, vibrate back- 
wards and forwards as shown; and if the vibrations 
are sufficiently rapid, a musical note will be pro- 
duced. We may explain, in passing, the meanings 
which are generally attached to the terms, ribra- 
tion, amplitude, etc. The motion from one end (D’) 
of the path to the other end (p") and back is called 
a complete vibration—sometimes a double vibration 
—and the time occupied in moving over this dist- 
ance is called the periodic time of the vibration. 
French writers usually designate as one vibration 
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a half or single vibration. The amplitude of the 
vibration of any point is the distance of one extreme 
position from the mean position. 

We have seen how sound is produced by vibra- 
tions. It may be well to inquire now, in what way 
the vibrations 
which are thus 
producedare pro- 
pagated through 
the air so as to 
reach our audi- 
tory nerves. The 
particles of air 
immediately 
around the vi- 
brating body are 
not driven right 
away so as to 
strike the tym- 
panum of the 
ear. Each once is 
moved a_ slight 
distance from its 
original position, 
to which, how- 
ever, it immedi- 
ately returns, and 
then recedes 
almost as far in 
the other direc- 
tion. These par- 
ticles, however, 
impart a similar oscillating movement to those lying 
beyond them, which in their turn communicate the 
movement, and thus the waves produced are con- 
veyed from particle to particle, and travel widely 
and rapidly. 

If we fix one end of a long rope or cord toa 
staple in a wall, and, holding the other end in the 
hand, shake it, waves will appear to travel from the 
hand to the staple and back again. We know, 
however, that in reality cach portion of the cord 
merely moves up and down in an almost straight 
lin and the successive movements of the single 
portions produce the appearance of a ware—the 
wave, or pulse, travelling along the cord though 
the particles of the cord itself do not travel in that 
direction. This gives a good idea of the mode in 
which sound-waves are propagated by the oscilla- 
tions of different layers of air. 

By standing at the head of a pier, and watching 
the waves rise and fallin the sea, we get a further 
illustration of the same fact. They appear to be 
travelling along and coming ashore in rapid suc- 
cession; but if we drop a piece of wood on the 
surface in a part where it is not affected by the 
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breaking of the waves against the pier, we shall 
find that it scarcely moves along at all, but merely 
rises and falls on the surface. 

So, too, if we drop a stone into the middle of a 
pond of water whose surface is quite calm, we shall 
see the waves produced by it gradually enlarging 
and spreading in all directions towards the sides. 
As, however, they recede and become wider, they 
diminish in height, till in a large pond they are 
quite lost. In just the same way a bell or any 
sounding body produces waves in the air around it, 
which extend farther and farther, diminishing in 
intensity as they travel, till at last they become too 
faint to affect the ear, or else are overpowered by 
the multitudes of other vibrations which exist in 
the air. 

By taking a shallow rectangular vessel of water, 
and watching the waves produced in it when we 
touch its surface, we shall be able to understand 
many things in connection with the diffusion and 
reflection of sound that would otherwise appear 
difficult. 

A moment's consideration will casily show us 
why it is that a sound diminishes so rapidly in 
intensity as we recede from the sounding body. 
Since the waves are propagated equally in all 
directions, it is clear that the mass of air set in 
vibration increases very rapidly; the original vibra- 
tion has therefore to be spread over a much larger 
area, and its intensity is diminished in the same 
proportion; in fact in the inrerse ratio of the square 
of the distance which the disturbance has been 
propagated. 

From this we see that it is necessary to have 
some substance to convey the vibrations from the 
vibrating body to the ear. Jf the atmosphere were 
entirely removed, no sound would ever reach us; 
all would be continual unbroken silence. We can 
easily obtain an experimental illustration of this 
fact. An alarum (Fig. 4), made so as to continue 
striking for some little time, is placed under the 
receiver of an air-pump, a layer of wadding being 
placed between it and the pump-plate to prevent 
the vibrations being communicated to the air in 
that way. It is now set in action, and the pump 
rapidly worked; as the air under the receiver 
becomes more and more rarefied the sound becomes 
feebler and feebler, till at last it almost entirely 
ceases, though we can see that the hammer still 
continues to strike on the bell. A better way of 
performing the experiment is to suspend the alarum 
by means of threads from four supports, as in this 
way all the vibrations are kept from the pump- 
plate. A rod is provided which passes air-tight 
through the top of the receiver, and by pressing 
this down a detent can be moved, so as to stop or 
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start the bell at pleasure. When a nearly perfect 
vacuum is attained, no sound whatever will be 
heard, even when the ear is applied closely. 

Now admit hydrogen gas into the receiver in 
place of common air, and allow the alarum to strike 
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as before; the sound will be heard, but it will be 
faint and peculiar in tone. If we inhale hydrogen 
gas (which for this purpose must be quite pure), 
and then attempt to speak, the voice likewise will 
be found greatly changed in character, having 
become hollow and thin, at the same time being 
considerably higher than usual, so as to resemble a 
squeak. We see, then, that the intensity of any 
sound depends upon the density of the air in which 
it is generated rather than of that in which it is 
heard. 

When at great elevations on the sides of moun- 
tains, all sounds are wonderfully diminished in 
intensity in consequence of the rarefied state of 
the air. Saussure says that on the summit of 
Mont Blanc the report of a pistol was not louder 
than that of an ordinary cracker, and the travellers 
were obliged to speak in a louder tone than usual 
in order to be heard. 

The rate at which the sound-wave travels through 
the air does not depend at all upon the intensity or 
the pitch. If it did, music when heard at a little 
distance would be quite changed into discord, since 
the louder notes would outstrip the others. 

In the case, however, of extremely loud sounds, 
such as, for instance, the report of a heavy piece of 
ordnance, there seems to be a slight departure from 
this law. 

Sound is conducted by liquids or solids, as well 
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as by gases. When two stones are struck together 
under water, the sound is conveyed a @onsiderable 
distance. Divers, too, can communicate with those 
on the surface by striking the sides of the diving- 
bell with a hammer or stone. If a watch be laid 
upon one end of a plank, and the ear applied to the 
other, the ticking will be heard much farther off than 
it would otherwise be. In a similar way the earth 
acts as a conductor of 
sound, for if the ear be 
applied to its surface, 
the footsteps of men 
or horses approaching 
may be heard at avery 
great distance. So, too, 
by laying the ear upon 
the metal rails, the 
sound caused by the 
wheels of a train can 
be heard much farther 
off than it can by any 
person merely stand- 
ing up and listening. 
Many very interest- 
ing experiments can 
be tried to illustrate 
the conduction of 
sound, One of the 
simplest is to suspend 
a common poker by a piece of string or list. Wind 
the ends of this round the forefinger of each hand, 
and having put the fingers into the ears, make the 
poker swing so as to strike against the fender or 
some piece of metal. In- 
stead of the sound usually 
B. heard we shall now hear 
one almost resembling 
that of a church bell. 
The vibrations are con- 
veyed so much more 
plentifully along the 
string than through the 
air, that the sound is very 
greatly increased in “n- 
tensity, and is heard for a 
longer period. 
In a similar way we 
can easily conduct sound 
‘from place to place, Let 
a thin wooden rod some 
twelve or fifteen feet long 
be rested on the tips of 
the fingers of two people, and against one end of it 
let there be held a thin sounding-board, or a box of 
thin wood, or, better still, a violin. Now strike a 
tuning-fork, and place it against the other end of 
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the rod. The sound will at once fill the room, but 
will appear tp proceed, not fiom the tuning-fork, 
but from the sounding body at the other end of the 
rod, Every vibration of the former is conveyed 
along the rod, and accurately reproduced at 
the other end. It is heard much more dis- 
tinctly there because it is distributed over the 
surface of a large sounding body, and thus the 
waves of sound produced are much more dis- 
tinct. If two forks sounding different notes 
be struck and placed together at the end, both 
sounds will be conveyed along the rod, the 
vibrations of the one appearing not to inter- 
fere with those caused by the second. 

A very interesting modification of this ex- 
periment was introduced by Professor Wheat- 
stone at the London Polytechnic Institution 
some years ago, and has been many times re- 
peated since. It was an arrangement known 
as the Telephonic Concert. 

Long deal rods were made to pass up from 
the basement of the building through the 
different ceilings to the floor of the lecture 
hall, above which they projected a little 
distance. The lower ends of these were 
made to rest upon various musical instruments ; 
the end of one being pointed and made to rest 
upon the sounding-board of a piano, while another 
was in contact with a violin, and so on. On 
the upper ends of these rods harps were placed 
50 that the rods were in contact with their sound- 
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ing-boards. They were, however, so arranged that 
they could very easily be removed from the rods 
when necessary. A gentle tap conveyed to the 
performers below intimation that al] was ready, and 
every sound emanating from the instruments was 
faithfully conveyed along the rods, and appeared 
to issue from the harps resting upon them. It can 
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easily be understood what a strange effect was pro- 
duced by the sound of a piano, violin, or other musical 
instrument appearing in this way to issue from a 
harp, especially as no performers could be seen. If 





the harp were moved at all, so as to break the contact 
between it and the rod, every sound at once ceased, 
though the performers still continued to play upon 
the various instruments. On renewing contact the 
sound continued as before. The experiment is a 
very remarkable one, all the different vibrations 
produced by the various wires of the piano being 
conveyed along the one rod without interfering 
at all with one another. 

The experiment has been carried even further 
than this. The attempt was made to convey the 
music of the human voice in the same way. The 
performers were placed with their mouths very 
close to a sonnding-board connected with the 
rod, and, as they sang, the music was conveyed 
along the rod, and produced the remarkable phe- 
nomenon of the singing harp. The success of this 
experiment was even more complete than could 
have been anticipated. The performers were 
obliged to be so close together, and to remain in such 
a ludicrous and confined position, that often they 
bumped their heads together, and the music ended 
in a peal of laughter, which was of course repro- 
duced by the harp, to the no small astonishment of 
the audience. 

Many of our readers may have seen other enter- 
tainments which illustrate the principle we have 
been referring to. 

In the TELEPHONE as invented by Graham Bell 
in 1876, and now so much used, an entirely different 
method of transmitting sound is employed. In this 
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case the vibrations of a thin metallic disc, against 
which the air from the speaker's mouth impinges, 
induce electric currents in a conducting wire, these 
currents producing similar vibrations in the disc of 
the receiving instrument at the other end of the 
line. Figs. 5 and 6 give a perspective and a sec- 
tional view of the instrument, in which BB is the 
disc referred to tightly clamped in front of the 
mouthpiece 4 A, D being a steel magnet and Cc. the 
coil of wire in which the current is induced. 

The MICROPHONE of Professor Hughes, shown in 
outline in Fig. 7, serves as a relay to magnify 
minute sounds, the principle being similar to that 
of the telephone. It, in fact, plays much the same 
part in acoustics that the microscope does in 
optics. 

Epison’s PHONOGRAPH is remarkable in tracing 
a record of sounds produced either by the human 
voice or musical instruments ; these records can in 
their turn reproduce the original sounds. The 
instrument is shown in Fig. 8. It consists of a wax 
cylinder which can be driven at a constant speed 
by an electro-motor. A light style, attached to a 
disc somewhat resembling the cise of a telepbone, 
cuts a minute spiral furrow in the rotating 
cylinder, at the same time leaviag indentations 
corresponding with the sounds received. This 
cylinder when rotated at any future time can, in its 
turn, actuate the stvle and dise, and thus communi- 
cate to the air sounds resembling those which pro- 
duced the record. This forms one of the most 
modern and wonderful proofs yet adduced of the 
fact that certain vibrations of the, air communi- 
cate to our ears certain detinite sounds. 

It is not necessary to refer to the great utility of 
such an arrangement or to the many ways in which 
this great invention of recording vibrations for 
future reproduction may be of service to mankind. 

We may now collect and review the main causes 
which influence the intensity of any sound. 

The first, as has already been explained, is the 
distance of the sounding body from the ear, the 
sound being found to diminish in intensity inversely 
as the square of the distance; that is, a sound 
when heard at double the distance has only one- 
fourth the intensity. 

Another cause is the density of the air in which 
the sound is produced, This is shown by the bell 
under the exhausted receiver. As air is gradually 
admitted, the sound becomes more and more dis- 
tinct; and if the receiver be filled with carbonic 
acid gas, the density of which is half as great again 
as that of air, the sound will be rendered much 
more intense. 

The intensity of any sound is further dependent 
upon the amplitude or extent of the vibrations of 
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the sonorous body. When a stretched cord is first 
plucked or struck, its vibrations arg, much more 
extensive than they are when the sound grows 
fainter. So, too, if a tuning-fork (Fig. 9) be 
violently struck, the sound will gradu- 
ally become feebler as the vibrations of 
the limb become more and more limited. 

The next cause to which we must refer 
is the motion of the atmosphere and the 
direction of the wind. On a calm day 
sound is always conveyed better than 
when the air is disturbed. A gentle 
wind, too, causes the sound to be more 
intensely heard in the direction in which 
it is blowing. 

The proximity of a sonorous body also 
serves to increase the power of sound. 
Tllustrations of this are to be met with 
in the case of musical instruments, and sounding- 
boards used in conjunction with tuning-forks, and 
we shall have occasion to refer to others as we 
proceed, 

These statements may be more easily remem- 
bered if put in the following concise shape :— 

1. Intensity varies inversely as the square of the 
distance. 

2. Intensity varies directly as the square of the 
amplitude of the vibrations. 

3. Intensity increases with the density of the 
medium. 

4. Intensity is modified by the condition of the 
air. 

5. Intensity is modified by the proximity of a 
sonorous body, 

We cannot better close the present lesson 
than by alluding to the remarkable property which 
the vibrations of sound—especially of a regular or 
musical kind—have of communicating similar 
vibrations to bodies in their neighbourhood. The 
effect thus produced is due to what is called con- 
sonance. A tuning-fork immediately takes up the 
vibrations of another which is in unison with it. 
A string or an organ-pipe will reinforce the sound 
of a corresponding tuning-fork held near it. 

Interference of Sound.—Just as two similar sound- 
waves reinforce éach other, so two dissimilar waves 
—of unequal period or different phase—will oppose 
each other. If, however, the periods are but 
slightly unequal, alternate reinforcement and 
interference will result, and deats will be produced. 
Thus, if one wave of sound makes, say, nine and 
another ten complete vibrations in any given 
interval of time, there will be a certain point or 
points at which the two waves will agree, and a 
reinforcement of the sound or a Jeat will be pro- 
duced. Dr. Koenig, of Paris, whose elaborate 
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researches on the physical basis of music have 
recently beeg summarised in an excellent lecture 
by Dr. Silvanus P. Thompson", finds that when two 
simple tones are simultaneously sounded, there are 
primary beats as well as beats of secondary and 
higher orders; also when two simple tones inter- 
fere, the primary beats belong to one or other of 
two sets corresponding respectively in number to 
the two remainders positive and negative found by 
dividing the frequency of the higher tone by that 
of the lower. Thus if two tones are sounded one 
of 74 and the other of 40 vibrations per second, we 
get the remainders 34 and — 6, by dividing 74 by 40, 
in other words 40 goes into 74 once with a (positive) 
remainder 34, but it also requires only six to be 
added to the 74 in order that it may go into it 
twice. Hence the ear can distinguish two sets of 
beats, one rapid at 34 per second and the other 
slow at 6 per second, We may have occasion to 
refer to these interesting researches later on. 
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(Continued from p. 244.) 


PARADIGMS OF THE AUXILIARIES OF THE FIRST 
CLASS (continued), 


(3) Werden, to become. 
INDICATIVE MOOD. 


PRESENT. PAST, 
Sing. Idwerre, I become. Sing. Ich warte, I be- 
came. 
Du wwirft. Dit wurreft. 
Gr wirt. Gr wurte. 
Plur, Bir werren. Plur, Bie wurren. 
Shr werret. Shr wurret. 
Sie werten. Sie wurten, 
PRESENT PUCRFECT. PLUPERFCCT. 
Sing. Sch bin geworten, I Sing. Ich war geworten, I 
have become. had become. 
Du bift geworten. Du warft geworren. 
q@ Sr ift geworten. Gr war geworten, 
*Plur, Wir find geworren. Plur, Wie waren geworren. 
Abr feid geworten. She warct geworten. 
Sie find gerwerren. Sie waren geworter, 
FUTURE IMPERFECT. FUTURE PERFECT, 
Sing. 3h werre werten, I Sing. Ich werte geworren 
shall become. fein, I shall have 
become. 
Du wirft wrerten. Sui wirft geworten 
fein. 
Gr wird iwerten. Er with geworten 
fein. 


* Delivered at the Royal Institution on June 18th, 1890. 


Plur, Dir werven werren. 
She werdet werten. 


Sie werten werten. 


Plur, 
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Wir werden geworren 
fein. 

She wervet geworren 
fein. 

Ske werten gewerten 
fein. 


6 


SUBJUNCTIVE MOOD. 


PRESENT. 
Sing. 3c werre, I may Sing. 
become. 
Du werreft. 
Gr wwerte. 
Mir werren. 
Ihr werdet. 
Sie werten. 


Plur. 


PRESENT PERFECT, 


Sch fei geworden, I may Sing. 
have become. 


Sing. 


Du feielt geworter. 
“Gr fei geworten. 
Wir feten gewerren, 
Shr feiet geworten. 
Sie jeien gewerden. 


Plur. 


FUTURE IMPRRFECT. 
Sing. Sch werrewerren, (if) Sing. 
I shall become. 
Du werteft werten. 
Gr werre werten. 
Plur Wir werten werren. 


Qhe werdet werden. 


Sie werren werten. 


Plur. 


Plur, 


Plur. 


PAST. 

Sh wiirte, I might 
become. 

Du wilrreft. 

Gr wire. 

Wir wirren. 

be wiirret. 

Sie witrren. 


PLUPERFECT,. 
Ich ware gewerten, I 
might have be- 
come. 
Du wiirelt geworten. 
Gr wire geworten. 
Wir waren geworten. 
Shr wiiret geworren. 
Sie wiiren getrorten. 


FUTURE PERFECT. 

Sch werte geworten 
fein, Cif) I shall 
have become. 

Du werreft gewerten 
fein. 

Gr werte 
fein. 

Wir werren geworten 
feit. 

Shr wertet geworden 
fein. 

Sie werten geworten 
fet. 


geiworten 


CONDITIONAL NOOD. 


FUTORE IMPERFECT, 


Sing. Sc witrre werren, I Sing. 


should become. 
Du wiirdeft werter. 
Gr wiirre werten. 
Plur. Wir witrren werten. 
Shr witrdet werren. 


Ste riirten werten. 


Plur. 


FUTURE PERFECT. 

Sch wirte geworten 
fein, I should 
have become. 

Du witrreft geworten 
fein. 

Ge wiirte geworten 
fetn. 

Wir wiirren gewerten 
fein. 

She wiireet geworten 
fetn. 

Sie witrden geworden 
fein. 


THE NEW 


INPERATIVE MOOD. 
PRESENT. 
Sing. Merve (vu), become thou. 
WMWerre er, let him become. 
Plur, Werden wir, let us become. 
Werret (ifr), become ye. 
-  Merven fie, let them become. 


INFINITIVE MOOD. 
PRESENT. PERFECT. FUTURE, 
Werden, to become. Geworten fein, to Merten werten, to be 
have become. about to become. 


PARTICIPLE. 
PAST. 
@eworten, become. 


PRESENT. 
Wertend, becoming. 


AUXILIARIES OF THE SECOND CLASS. 


The second class of auxiliaries embraces the 
following :— ; 


3d mag, I am allowed Sch tarf, I am permitted; 
(may). I dare. 
Se will, I will (purpose). 3d mug, I am obliged 
Sd fll, I am_ obliged (must). 
(shall). Sch laffe, I let. 
3c fann, L am able (can). 


These verbs are, for the most part, very irregular 
in -conjugation, and serve simply the purpose of 
modifying other verbs with the ideas of liberty, 
possibility, or necessity, and the verbs thus modified 
are required to be in the infinitive mood: thus, Gr 
mag faden, he may (has permission to) laugh; 3 
fann fchrcibe, 1 ca (am able to) write; where [achen 
and fdreben are both in the infinitive, governed 
respectively by mag and fann. 

In the perfect and pluperfect tenses, however, 
the past participle of these verbs is used only when 
the principal verb is not expressed. Its place is 
supplied in such cases by the infinitive, the trans- 
lation, of course, being the same in either case, 
asi— 


Sc habe thn fehen fonnen (instead of gefonnt), I have 
been able to see him. 

Gr Hat warten miiifen (instead of gemuft), he was 
obliged to wait. 

Mlan hatte Aber ihn lachen mogen (instead of gemocdt), 
one might have laughed at him. 

Gr hat vem Berehle nicht gehorchen wollen (instead -of 
gewollt), he has not been willing to obey the 
command. 

3h habe fein Geheimnip wiffen dinfen (instead of 
gevurjt), I have been allowed to know his 
secret. 
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Gie Hitten e¢ thun follen (instead of gefollt), they 
ought to have done it. 

Sie haben ihn gehen laffen (instead of dimen), they 
have suffered him to go. 


The verb Jaffen (to let) does not belong to the 
Mixed Conjugation. ‘This verb is used either in 
permitting or commanding, as:—Sch habe ifn geben 
Yaffen, I have allowed him to go; Ic habe ihn fommen 
laffen, I have ordered him to come; which two 
meanings are near akin. When used with a 
reciprocal pronoun, it has its equivalent in such 
phrases as can, is to, vught to, may; as:—Taé 
ligt fic) nicht thin, that cannot be done (lit. dves 
not allow itself to be done). The infinitive active 
after {affen must often be translated passively. 


CONJUGATION OF VERBS. 


There are two conjugations of verbs—the Old, or 
Strong, and the New, or Weak. The difference 
between them lies mainly in the mode of forming 
the past tense and the past participle. 

The verbs of the Old Form are commonly 
denominated Irregular Verbs. But as nearly all 
the primitive verbs in the language are conjugated 
in this way, and few, except the derivative verbs 
(now the larger class), ever assume the other form, 
it is the custom of the best German grammarians 
to adopt the classification which we have given. 
This will occasion no confusion or inconvenience 
to those who prefer the common classification ; 
since it is only necessary to remember that the 
things are the same, though the xames have been 
changed. 

In order to afford the ready means of comparing 
the terminativnal differences between the Old and 
New forms of conjugation, we subjoin the following 
tabular view of the simple tenses and participles, in 
which alone differences of this kind can exist. 

In the compound tenses, the a@uciliary alone 
being subjected to terminational variation, the 
mode of inflecting these tenses becomes of course 
perfectly uniform in all classes of verbs. Hence, 
to secure a complete acquaintance with the férms_ 
of the compound tenses, little more is necessary 
than a bare inspection of the paradigms. 

You will observe that many of the same verbs 
belong to the old or strong conjugation in German, 
which are also irregular in English. For the most 
part they are verbs which convey simple and 
necessary ideas, and which were in consequence 
a part of the language at an early stage of its 
development. Compare, for instance, give, gave, 
given with geben, gab, gegeben, and you will see that 
the verbs undergo a precisely similar vowel change 
in English and German. 
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TERMINATIONS OF THE SIMPLE TENSES. 


Old Conjugation. 


New Conjugation. 





INDICATIVE. 


SUBJUNCTIVE, 














Tense. Personal Tense- Pers, 
Persons. Root Sign, Ending Root. Sign, Bnding. 
if Ss j 1 pas -¢ —_ -¢ 
-\ <Q : -eft, - : - 
B \; i3 — ee: so 
ae, ea oe ~— S&S a 
SS £1 — = “en, -tt — = “etl 
rai = $s 3 
Eo2  — ® “et, +f — 3&8 -et 
tog e: — “cn, “no | — “en 
ch ( 1 — — — “¢t 
ANZj2 -— Ss ht] -— get 
~ |" \ 3 one 5 ae = = z 
e ae ae j 
. —— ~4 ~ — - 
rw ‘ j 1 S en s en 
= 2 — & -ct — x -et 
| 3 — “cn — “eM 
IMPFRATIVE INFINITIVE. 
Tense. Personal 
Persons, Root.“ yr. Endang. Root, Ending. 
cel: eS = 
2 \a,2 
8 ae = i‘ en 
s ‘ l = S “en 
q : 2 —_ & “et, -t 
\ 3 — “en 





PARTICIPLE. 





Present. | Past. 


-¢end 
















INDICA1IVE. SUBJ UNCTIVE. 
Tense. Personal Tense- Pers, 
Persons. Root. Sign, Ending. Root. sign, dnd. 
-il — -¢€ ~— -¢ 
$ | 
an ee < -¢ft, -ft —- wm cet 
B {3 | 3 — = net” t a 
) 
= \; ( 1 — = “en, <M os ms “en 
Lat 8 8 
a I: 2 PS eet, -f — bo “et 
\ | 3 — “ell, =n ane “en 
—_—— Fat 
S 1 — tore +e — tore +e 
J\e Z ¢oret + eft — tor et + eft 
y+} {3 — tore +e —toret te 
& v(l — foret + en — toret—+cn 
= 2 torct + et —toret+et 
)3 — toret + en — tor et + en 
IMPERATIVE. INFINITIVE. 
Persons. Root Tense. Personal Root. Ending 
we = Sign, Ending nine : 
fs 1 nee cane 
ety S 2 ee ~ -¢ 
s 3 = ba “¢ 
) ww — “en 
> a we | Sade = -en 
& 8 
Ry 2 2 — 4 -¢t, -t 
“13 — -cnt 


PARTICIPLE. 


Past, 


Remark.—The sign + in the table &bove is used as in arithmetic, 7.e., to indicate that the parts et +e 
are to be united: us, ete 


OBSERVATIONS ON THE PRECEDING TABLE. 


Observe in the table above that the terminations 
in all places, except the past of the New Form, 
are to be added direct/y to the root. In the place 
extepted (past of the New Form), there comes 
between the root and the personal ending a sort of 
tense-sign (et or t), which is not necessary to verbs 
of the Old Form, because in themthe past is made 
by means of a change in the radical vowel. 

It may also be noticed that a characteristic 
difference in form between the indicative and the 
subjunctive (third person singular) is, that the 
former ends in -et or -t, the latter always in -e; and 
that the personal ending in the first and third person 
singular of the past of the Old Form is wholly 
omitted, 

It may further be observed that the e in the 


terminations -eft and -et of the indicative is retained 
or omitted just according to what is demanded by 
euphony. In the subjunctive, for the most part, 
the full termination is preserved. 

For the same reason, also (that is, for the sake of 
euphony), when the root of a verb ends in ef or er, 
the vowel e of any termination beginning with 
that letter is commonly omitted, as:—ammern (not 
himmeren), to hammer; fammeln (not fammelen), to 
collect). Sometimes, however, the e of the root is 
rejected, as :—3h fammle (not famme le), I collect. 


VERBS OF THE OLD CONJUGATION. 
(Commonly called Irregular Verbs.) 


In the Old Conjugation, the past tense and 
the past participle are distinguished ‘from the in- 
finitive chiefly by a change of the radical vowels. 
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Thus, in some verbs, a different radical vowel is 
found in each of these three parts :-— 


Infinitive. Past, Pasi Participle. 
Ritten, beg ; bat, begged; = gebeten, begged. 
Helfen, help; half, helped; —gebolfen, helped. 
G@innen, reflect ; fann, reflected ; gcjonnen, reflected. 
Trinten, drink ; tranf, drank; —getrunfen, drunk. 


When in the course of the changes noted in 
the text above, a long vowel or diphthong be- 
comes short, the final consonant of the root is 
doubled, as :— 


geritten, ridden. 
gelitten, suffered. 


ritt, rode ; 
fitt, suffered ; 


Reiter, to ride; 
Lciven, to suffer ; 


In the case of feinen, note also that » is changed 
into its cognate t. When, on the other hand, a 
short vowel is thus made long, the second of two 
radical consonants is omitted :— 


Bitten, to beg ; bat, begged ; 
Kommen, to come; fam, came; 


gebeten, begged. 
gefommen, Come. 


In some, the vowel or diphthong in the past and 
the participle is the same, but is different from that 
in the infinitive, as :— 


Gimmen, glimmer; glomm, 
mered ; 
hob, lifted ; 
litt, suffered ; 
fog, sucked ; 
fdob, shoved ; 
frieb, wrote ; 


glim- geslommen, 
mered, 
gehoben, lifted. 
gelitten, suffered. 
. gejegen, sucked, 
geicoben, shoved. 
gelerichen, written. 


glim- 


Geben, lift ; 
Reiven, suffer ; 
Saugen, suck ; 
, Shove; 
t, Write ; 


In others, the vowel or diphthong of the infinitive 
is changed in the past, but resumed in the puarti- 
ciple, as :— 


Blafen, 
(sound). 
Geben, give; 
Sangen, hang ; 
RKommen, come ; 
Laufen, run; 
Schaffen, create ; 


blow blics, blew; geblajen, blown. 
gegeben, given. 
gchangen, hung. 
fam, Came ; gefonmien, Come. 
tef, ran ; gelaujen, run. 

fduf, created;  gefdaffen, created. 


gab, gave ; 
hing, hung ; 


Besides the vowel-changes indicated above, 
verbs of the ancient conjugation have the follow- 
ing characteristics :— 

(a) The past participle ends in -en or -n, and is 
thereby distinguished from that of the New Form 
ending in -et or -t; thus:— 


OLD FORM. NEW FORM. 
Geholfen, helped (from Geflobt, praised (from 
‘Delfen). Lvben). 
@efallen, fallen (from Geliebt, loved (from 
Gallen). Sieben). 
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@etragen, borne (from Gelabt, quickened (from 
Tragen). Laben). 

@eboten, bidden (from Gtanfht, exchanged 
BDieten). (from Taufehen). 


(6) Those having a in the jirst person singular 
of the present indicative, and in the participle, 
assume the Umfaut in the securd and the third person 
singular; thus :— 


INDICATIVE.— Present. 


Sing. Plur, Sing. Plur, 
Sch fange Wir fangen. Bch fehlage Wir falagen. 
Du fing Ibe fange. Du flight Ibe folagt. 
Erfingt Sie fangen. Crfdlagt Sie fdlagen. 


(c) Some verbs having e (long) in the jivst person 
singular of the present indicative, take in the second 
and the third person ie; and some having e (short) 
take’ in the same places the vowel i (short) ; and in 
both instances the imperative (second person singular) 
adopts the vowel-form of the second person of the 


indicative. Thus :— 
INDICATIVE.—Present, 

Sing. Plur. Sing. Plur. 
Sh leje, l read. Wir lefen. Beh hetfe, I help. Wir helfen. 
Du liefeft hr left. Du Hilfft Sher heljt. 
Gr lieft Sie fejen. Gr hrilft Sie Heljen. 


IMPERATIVE.—P resent, 


Singular. 
Lies ou (for fiefe), read Oilf tu (for hilfe), help 
thou. thou. 
Lefe er, let him read. Qelfe cv, let him help. 


Plural, 

Sclien wir, let us help. 
Helfet wr, help ye or you. 
elfen fie, let them help. 


Lefen wir, let us read. 
Scjet thr, read ye or you. 
Geien fie, let them read. 


The verbs that thus adopt the vowel-form of 
the second person of the indicative lose also 
the characteristic -e final; giving, as above, fieé, 
for liefe; Hilf, for bilfe, etc. The unaccented e final 
is, in other instances, also sometimes omitted. 

(d) In the past subjunctive the radical vowel, 
if it be capable of it, assumes the Unfaut; thus :— 


INDICATIVE.— Past, SUBJUNCTIVE.— fast. 


Sing. Plur. Sing. Plur. 
Sch frac Wir fyvachen. Sm jpriche Wir fyrddhen. 
Du fpradhft Ihr fpracht. Du fpeicheft She fpratchet. 
Gr fprach Cie fprachen. Gr fpricve Sie fprichen. 
Sh feolug BDie felugen. Jd fhlige Wir fehlagen. 
Du falugt Bhr feplugt. Du felitget IGr fehliget. 
Gr fglug Sie fehlugen. Ge fchlage Sie fehldgen. 


COMPARATIVE ANATOMY. 


TRANSLATION FROM GERMAN, 
Hie Ganarienvigelden | 


Gin Heine’ Mareen, Mamené Carolina, hatte cin aller. 
liebftcé Ganaricnvigelchen. Das Thierdhen fang vem frithen 
Morgen bis an ten Whenr, und war fehr fein golraelo mit 
fwarzem Hiubden. Carolina aber gab ihm gu effen Gaamen 
und Fiiblenvesd Kraut, auch guweilen cin Stucfen Zucker und 
tiglid) frifees Wafer. 

Aber ploplich Legann tas Gagelchen zu trauern, und cines 
Morgen, als Carolina ihm Wager bringen wollte, lag 8 
tort im Kafig. 

Da erhob vie Kleine ein lautes Webhflagen um dad gelichte 
Thier und weinte fehr. Die Mutter res Miirchens aber ging 
Hin und faufte ein anteres, tas nod) fchinee war an Farben und 
chen fo lieblich fang wie jeneé, und that ¥8 in tem Kifig. 

Allein vas Magvlern weinete moc Lauter, als c& bas neue 
Bigelehen fah. Da wunterte fich tie Mutter fehr und fprad: 
, Diein Liebe’ Kine, warum weineft du nod, und bift fo febr 
betriibt ? Deine Thranen werten tas geftorhene Bogelchen nicht 
in bas Leben rufin, und hier Haft ru ja cin andres, das nicht 
falechter ift tenn jened.” Da fyrad ras Rind: ,, Ach, liebe 
Mutter, id) Habe Unrecht gegen vas Thierchen gehanvelt, und 
uicht alles an ihm gethan, was ich fellte und fonnte." 

» tiebe Lina," antwortete rie Mlutrer, tu Haft fein ja 
forgfaltig gepflegt.” ,, ch, nein," erwiererte tas Rind, ,,ich 
habe nod furz vor feinem Tore ein Stidden Zucer, vas ou 
mit fiir raffelbe gabft, ihm nicht gebracht, fondern felbjt 
gegeffen."” So fprad) bas Mirdyen, mit betrubtent Sergen. 
Dre Mutter aber Lichelte nicht uber vie Klagen ves Midrdeng, 
renn fie erfannte wohl und verehrte rie heilige Stimme rer 
Natur in vem Gergen bes Minted. ,, Ady!" fagte fie, , wie mag 
rem uncantbaren Kinde gu Muthe fein am Grabe tev Eltern.' 


COMPARATIVE ANATOMY.—III. 


{Continued from p. 253.) 


COELENTERATA— HYDROZOA (continued). 
OTHERWISE well-educated men, who know nothing 
of the natural sciences (and the number of these is 
large), often declare that the lowest animal is but 
little removed from the highest plant. This, how- 
ever, 1s a popular error, and the reverse of this is 
the case. The true statement is that both king- 
doms start from the same point. The simplest 
and lowest forms of both, especially in their 
immature condition, are almost identical. At 
this simplest and earliest stage of development, 
the plant makes quite as decided an approach 
towards the typical life of an animal as does the 
animal make a counter-approach towards the typical 
life of a vegetable. The young spore of a conferva 
(vegetable) is locomotive, and moves by the same 
mechanism as some protozoa. Thus the animal and 
vegetable kingdoms not only meet at their lowest 
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point, but the vegetable, so to speak, travels more 
than half way to effect the meeting. From this 
common point of contact the two kingdoms slowly 
diverge from dhe another ; but the divergence is so 
gradual, the angle of divergence is so small, that 
for some distance they move in an almost parallel 
course. Now, as the vegetable stops far short of 
the development of the animal kingdom, we must 
look for the pwrallel to its higher forms, not in the 
lowest animals of all, but in those at some little 
distance up the scale; not in the last and lowest 
division, Protozoa, but in the Celenterata, Jt 
must, however, be remembered that the analogy to 
plants is only a parallel. There are no intermediate 
forms connecting the most plant-like hydrozoon 
with the most coral-like plant. To find the links 
of the chain of life which connects them, we 
must run downward through all the grades of 
animal life, to mount up again by the different 
grades of vegetable development. We shall find 
that though there are fundamental differences, yet 
the analogy is very strict between Coelenterata and 
plants in very many respects. 

Though unlimited growth and repetition of parts 
be the main characteristic of both Celenterata and 
the higher plants, some of the former are simple 
enough. Just as the little pasch-flower (Anemone 
pulsatilla) sends up its one blossom in the grass, 
so does the little fresh-water hydra extend its few 
tentacles around the mouth end of its tubular body, 
while it attaches itself, by the other end of the 
tube, to a water weed. 

This animal is simply atube or bag, while its 
tentacles are narrower tubes, whose hollows com- 
municate with the main one. These are arranged 
in a circle round the mouth, which is a perforation 
in the free end of the tube. The bag is flexible, 
and composed of two layers of tissue closely ad- 
hering to one another. The long arms sway about 
in search of food. Any little animal unfortunate 
enough to come in contact with them, becomes be- 
numbed by some stinging organs they contain, 
They then close around the prey, and press it in 
through the mouth into the interior, where its soft 
parts are dissolved, and its insoluble part is passed 
out again by the way it entered. 

This short description leads us to remark upon 
the character which cuts off the Ccelenterata from 
the higher animals. In the case mentioned, it will 
be noticed that the animal is, so to speak, all 
stomach. The bounding wall of the stomach is also 
the wall of the body. In the higher animals the 
food cavity is distinct from the body cavity. These 
higher animals consist of a tube within atube. The 
nutriment derived from food by them is strained 
through the walls of the inner tube, or otherwise 
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abstracted from it, before it can be applied to the 
maintenance of the tissues of their bodies. In all 
the Coelenterata, the food tube is not shut off from 
the cavity of the body. In the Hydra, the stomach 
is identical with the body cavity; in others, the 
stomach is continuous with the body cavity, being 
only partially cut off from it by a circular valve, so 
that the stomach acts as a kind of porch or vesti- 
bule to detain the food a short time, and it is then 
passed on into the lower part of a tube of equal 
dimensions. In others the central stomach divides 
into radiating hollows, and these divide and sub- 
divide, and often produce a network of fine canals. 
In these the stomach presents the structure, and 
has also the office of both stomach and blood 
system of higher animals. All the animals which 
have stomachs such as we have described belong 
to the sub-division of the Ccelenterata called 
Hydrozoa. The other sub-division, called Anthozoa, 
presents a differcnt arrangement. With them, 
although the stomach freely communicates with 
the body cavity, it is not identical with it, and can- 
not be said to be continuous with it. Indeed, these 
animals show an approach to a higher grade by 
having a stomach within the body wall; but this 
tube within a tube is not perfect, but opens below 
into the general cavity of the body. Alsoa number 
of partitions run from the body wall to the stomach, 
so as to maintain the latter in its position, and to 
divide the body cavity into compartments. This 
arrangement is seen in Fig. 17. 

To return to the Hydrozoa. The simple hydra 
is a locomotive tube, but it fixes itself by one end 
in a temporary manner. This animal produces 
young not only from eggs in the ordinary way, but 
also by putting forth buds from its sides, which, 
while attached to the parent, develop mouths and 
arms, and then become separated, being able to 
live for themselves. 

The hydra, therefore, exhibits functions and 
tendencies which, when carried to a greater extent 
in other species, produce very many modifications, 
sand these may be grouped under two types which, 
though apparently very different, are, as we shall 
see, closely connected with one another. 

Ist, the fixed and branched hydrozoa, with long 
branching stem, each of whose heads is very like 
the hydra; and 2nd, the free swimming hydrozoa, 
which float at large in the ocean, and have loco- 
motive organs to raise them to the surface and 
propel them along. 

The animals which range themselves round the 
first of these types are the most perfect examples 
of the vegetative habit. The home of the Calente- 
rata is the water, and almost all except the hydra 
live exclusively in the salt waters of the ocean. 
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These fixed hydrozoa, of course, need not only an 
atmosphere of water, but a bottom wheieon to 
grow. They are to be found around our coasts, | 
some of them in the pools left by the retreating 
tide between high and low-water mark. The dredge 
has brought up some of these animals from great 
depths. Most of these plant-like compound animals 
are invested with a horny sheath which covers the 
stem and branches, so that the beautiful patterns 
in which they grow may be preserved after the soft 
parts of the animal have dried up. A collection of 
such dried specimens gives a far better idea of the 
animals than a dry herbarium gives of the different 
speoies of plants; for the hard parts being of a 
stiffer nature, and external instead of internal, the 
outer form is far better preserved. 

The animals repres n ecl by the other type are 
far more independent. They need no sea-bottom, 
and are not confined to the coast, but swim freely 
in the sea far from any land. The naturalist who 
during a sea-voyage has energy enough to construct 
a surface-net and trail it from the vessel’s stern in 
fine calm weather, is sure to be rewarded by obtain- 
ing many of these animals. They, however, of 
course, collapse when removed from their element, 
and have to be re-immersed in a pail of water be- 
fore they exhibit their beautiful structure. We 
have said these animals swim in mid-ocean; but 
how do they swim? They swim by means of two 
different kinds of organs, one active and the other 
passive. One order is possessed of a float or 
bladder which holds air, so that by means of this 
they can be kept near the surface while attached to 
their float, and hanging down from it either directly 
or by the intervention of a long living rope, the 
polypites extend themselves in order to be ready to 
devour any small prey with which they or their 
tentacles come in contact, as the whole system is 
drifted by wind and current along the surface. Other 
free-swimming hydrozoa have, in addition to or in 
lieu of floats, flexible and contractile cups, to the out- 
side of which the strings of polypites are slung. 
These cups the animal causes to be suddenly con- 
tracted by bringing the sides of the cup fércibly 
together, and so driving out the water. This 
motion causes the cup to be driven in the direction 
towards which the bottom of the cup is turned, 
and so to drag after it the chain of polypites. The 
cup is then allowed slowly to dilate by the elas- 
ticity of its substance, and is then again forcibly 
contracted. It may be conjectured that these 
swimming organs, though they have a locomotive 
function, are not used to effect locomotion in any 
definite direction, except it be upward or down- 
ward. No doubt, the instinct of these creatures, 
low as it is, induces them to seek the surface in 
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fine calm weather, and to sink to stiller depths 
when rain and storms come. ‘Trailing as a car 
from its balloon, these creatures are floated through 
the ocean and find their food haphazard. The 
question arises, how do 
such soft and feeble 
creatures secure live 
things which have much 
greater power of locomo- 
tion than themselves, and 
whose __ struggles, one 
would think, would be 
sufficient to tear the deli- 
cate arms of their captors 
quite away? Their power 
of capture is rather 
chemical than mechan- 
ical. All the Ceelenterata 
have small organs em- 
bedded in their tissues 
near the surface, called 
thread - cells. They are 
especially numerous in the 
tentacles, and consist of 
small double-walled sacs. 
Under the slightest ex- 
citement or touch, a long fine thread, which Jay 
coiled up, is darted forth with a rapid motion. 
Tlis thiead is a stinging organ. Not only are the 
little ammals which come in contact with tbe arms 
«f the hydrozoa seen to become benumbed and 
lelpless, but even upon man the stinging is some- 
Imes severe. One of the largest of the float-bear- 
ing hydrozoa, which is a very conspicuous object at 
sea, not only from its comparatively large size, but 
also from the beauty of the rainbow tints which 
shine forth from its float, is called the Portuguese 
man-of-war. This animal furnishes the rough-and- 
ready seaman with a means of gratifying his taste 
for practical jokes. The Portuguese man-of-war is 
put in a pail, and the novice is induced totouch it, 
when he not only becomes the victim of the dis- 
charge from the man-of-war, but also of a broad- 
sidé of laughter from the crew of his own vessel. 
Aristotle was so well acquainted with the stinging 
power of these animals, that he called them 
Acalephe (or nettles). 

There are other free-swimming hydrozoa, which 
differ from those described in that their swimming 
cup is single, and instead of having the living rope 
with its polypites and tentacles slung on to its out- 
side, has a single polypite suspended from the 
centre of its under or concave side, while the 
tentacles are arranged at regular intervals round the 
margin of the cup. The mouth of the polypite 
leads into a central stomach, which sends out un- 
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branched radial canals to run to the margin, where 
they are connected with a circular canal, which 
runs round the lip of the cup; or the canals divide 
repeatedly and there is no circular canal. These 
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Fig 18.~Corau (Cur yop hyllia cyathus). 


kinds are both called Medusi, from Medusa, whom 
Neptune loved for her golden locks, which were 
afterwards converted into headed snakes. But they 
differ remarkably in their history; many of tle 
former are budded off from hydriform colonies, 
and give rise to young which grow up into hydrwe ; 
the latter are never hydriform colonies at any time 
of theii life history. 

The Hydrozoa may be divided into three orders, 
and thus defined — 

1. Hydromedusa.— Hydrozoa characterised by a 
single locomotive polypite ; or compound, fixed, pro- 
vided with free meduse or with medusiform buds, 
whence fresh forms arise; or fixed, without meduse. 

2. Siphonophora.— Free-swimming animals, with 
an undivided string of polypites slung to the 
outside of one or more swimming cups, and some- 
times having floats. 

3. Discophora.—Animals formed of a single 
polypite and having a large disc. 

These are well marked characters by which to 
distinguish the order. 


ANTHOZOA (FLOWER-LIKE ANIMALS). 

It is perhaps well to make some 1emarks here 
with regard to the places where and the conditions 
under which these animals live. Technically, the 
place and conditions are called the habitat and 
station of a species, All the Coelenterata, as we 
have observed, are inhabitants of the water, and all 
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the Anthozoa are confined to the sea. Until we 
become acquainted with the lower and the lowest 
animals, we are apt to conclude that the conditions 
under which we live are those most favourable to 
life. Admirably adapted as the human body is to 
perform all the functions of life, man treads the 
solidl earth and breathes the fluid air, furnished 
with senses and powers which enable him to escape 
the manifold dangers and to provide against the 
constant changes of aérial life, and he does this 
with such ease that he forgets entirely that he is 
living under difficult conditions, over which it is only 
his superior organism that gives him the mastery. 
Whenever the most experienced swimmer or diver 
takes a “header” into the sea, he leaves behind 
him the better part of all his perceptive and loco- 
motive powers. The eyes and ears seem muffled, 
and locomotion becomes a struggle in which he is 
conscious of wasted power, producing insignificant 
results. Helpless when thrown upon the ocean, he 
succumbs at once when plunged beneath its sur- 
face. Hence it is not at all unlikely that he should 
consider the air as the vital fluid and the water the 
abode of death. The landsman thinks of the con- 
tinent as abounding with life, and rich with the 
forms of beauty to which life gives origin, but he 
thinks of the ocean as a waste, desolate and void. 
Of course the slightest reflection and knowledge 
would remove this extreme idea. Our fisheries, 
maintaining their ground as sources of wealth and 
means of employment, when the chase of all land 
animals has ceased to be remunerative, proclaim to 
the economist, though he be no naturalist, that the 
water, rather than the land, gives shelter to living 
things. Nevertheless, few people sufficiently recog- 
nise that the converse of the common notion is 
correct. Life is far more easily maintained in 
water than in air. Structures which could not 
support their own weight in air may be locomotive 
organs in water, urging the body to which they are 
attached— slowly, it is true, but effectively—through 
a medium which, though of greater resistance, 
presses equally on all parts. Declicate and feeble 
organs, which would collapse in air, are floated 
forth in water to subserve the touching, or even the 
seizing function. Moisture, which is so necessary 
to almost all the organs, and to the performance of 
almost all functions, has not to be retained and 
husbanded with care and contrivance, but laves the 
whole body. 

Asa striking instance of the importance of this last 
consideration, it may be stated that the respiration 
of any animal can only be maintained by having a 
moist membrane with the fluids of the body on one 
(internal) side, and oxygen on the outer side. These 
are the necessary conditions of respiration, and 
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therefore of life. Now the water contains a sufficient 
amount of oxygen for the purposes 9f respiration 
dissolved in it. and the other condition—namely, 
the moisture of the membrane which contains the 
nutritive fluid of the body—is maintained in the 
water-animal without any contrivance whatever. 
Hence the exterior of the body, or a lobe or leaflet 
protruded into the water around, is quite sufficient 
to enable water-animals to breathe. On land it is 
different. The higher animals must have elaborate 
contrivances to maintain the moisture of the respi- 
ratory membrane. It must be placed internally, 
lest the external air and wind should carry off the 
moisture. It must be confined to small cavities, 
lest their large capacity should incommode the 
animals, and, being thus limited, the membrane 
must be folded elaborately to increase its area. 
In animals where these contrivances are not 
found, or not found in efficient condition, life in the 
air is difficult to maintain. Such animals are 
always in danger of being dried up. Thus, the 
toad must keep to his dark, moist hole. The grey 
slug never comes out but at night, and the black 
slug only after rain. It is, in fact, scarcely too 





Fig 19.—ENLARGED Src1ion or Stem OF CORALLIUM 
RuBkUM (RED CORAL). 


much to say that the water is both the home and 
the cradle of life. Not only are all the lower 
animals aquatic, but the lower forms of many of 
the higher classes are so too. Both zoology and 
geology proclaim this fact. Life teems in the ocean. 


SPANISH. 


Its countless myriads of forms people the main and 
crowd up even to the coast-line, despite the dangers 
of the beach. Every sweep of the entomologist’s 
water-net in a fresh-water stream takes some living 
thing, and every drop of water contains countless 
animals. Though Nature is redundant of forms 
everywhere, yet this could scarcely be said of earth 
or air. With extreme difficulty do animated forms 
seem to have made conquest of the earth and air. 
Their mother country, their arsenal where they 
prepared and armed themselves for the expedition, 
was the water. Insects. more than any other 
living things, are at home in the air, but many of 
them pass their earlier stages, when they are 
feeble and need protection and easy conditions of 
life, in the water. The crust of the earth contains 
multitudes of animal remains, but the aquatic 
forms outnumber the aérial in an almost unlimited 
proportion. Further, the first forms found in the 
earliest strata are water-animals, and we have good 
reason to believe that fish existed before reptiles, 
birds, or beasts. 

In conformity with the preceding remarks, we 
find and have found that, in tracing upward the 
grades of the animal kingdom, we have not yet 
arrived at any animals suited for an aérial existence. 
Their parts are not sufficiently differentiated for 
such a life. With regard to many of the Ccelen- 
terata, if placed where the water drains away from 
them they fall to pieces, or sink into a semi-fluid 
slimy condition, never to be restored to their 
original form. 

The type of the class Anthozoa, which occupies 
ihe same relation to thc rest of these animals that 
the simple hydra does to the Hydrozoa, is the com- 
mon sea anemone (Actinia mesembryanthemum),. 
This animal has already been described, and its 
structure may be understood by looking at 
the diagram of its vertical section given in the 
illustration on page 252 (Fig. 15), and the descrip- 
tion there given. 

The common sea-anemone is wholly soft, but 
some of its near allies exhibit a tendency whose 
resulfs are very complicated and interesting. This 
tendency is to deposit cither externally, or in the 
substance of their tissues, carbonate of lime, which, 
being of the same nature as marble, is hard and 
enduring. This encrustation forms both a protec- 
tion and a support to the otherwise soft animals, 
so that they can not only endure but enjoy the 
buffeting of the great surface billows of the ocean. 
Anthozoa of this kind are not so common in England 
as in the tropical seas, but a few are to be found on 
our coasts. When this tendency to deposit a 
hard structure of carbonate of lime is associated 
with a tendency to grow, and branch, and bud, 
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which we have remarked in the Hydrozoa, the two 
united tendencies produce those most beautiful forms 
we call corals (Fig. 19). Very various are the forms 
assumed by corals. One is called Fungia Agarici- 
Jormis, cr the mushroom-like coral, on account of its 
resemblance tothat fungus. ‘The likeness, however, 
is rather to what the mushroom would be if deprived 
of its stalk and the upper part of its dome, than 
what it really is. Another is called the brain coral, 
from the very much closer resemblance which it 
bears to the brain of a man, being grooved into 
sinuous channels just like those channels which are 
called the convolutions of the brain. Other forms are 
branched like a stag’s horn, or spread out like a 
fan. A thousand different modifications are found, 
but each is made up of almost the same elements. 
Each element is almost identical with the hard 
part of the little English coral represented in the 
engraving (Fig. 18) as stripped of its soft parts. 
Each consists of an outer cup with plates developed 
from its walls, and stretching inwards as they grow 
towards a central part, where, when the soft parts 
existed, the stomach was situated, lying immediately 
under the central mouth. The great differences 
are the results of the manner in which budding 
takes place from the original parent element: as, 
for instance, whether the buds spring from the 
side wall, or from the disc between the mouth and 
tentacles ; whether a great many are formed at the 
same time, or only two, or one, at once; whether 
they sprout out at a small or large angle, ctc. etc. 
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SPANISH.—I. 


ORTHOGRAPHY AND PRONUNCIATION, 
THC SPANISH ALPHABLT. 
THE Spanish Alphabet contains twenty-eight cha- 
racters or letters: a, b,¢, ch, d,e,f,g,, i,j,k, lu, 
Mm, 2, A, 0, P, YJ, 7, 8, b, Uy Uy X,Y, %. 

Of these letters, a, ¢, i, 0, 7 are always vowels; 
y is also a vowel when it begins or ends a syllable 
or word, or when it stands alone: the other letters 
are consonants. The consonants are divided into 
semi-vowels and mutes: the semi-vowels being f, h, 
d, l,m, n, R, 7, 8 ©; and the mutes, b, c, ch, d, g, J; 
hyp, 9,0, 1s 


SOUND OF THE SIMPLE VOWELS. 


A, in Spanish, has invariably the sound of ain 
the English word far. 

E has the sound of @ in made, or e in they. 

IT has the sound of ee in see, or iin machine. Y, 
when a vowel, has the same sound, 

O has the sound of o in go. 

U has the sound of o¢ in mood, or w in rude, 
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SOUND OF THE CONSONANTS. 

B, F, K, L, M, N, P sound as in English. 

C before a, 0, or #%, or before a consonant, sounds 
like ¢ in the English word cart: as, carne, poco, 
eund, creo; pronounced kar’-ney, po-ko, koo-nah, 
kray’-o. 

C before ée or ( sounds like ¢# in the English word 
think: as, cecina, cima ; pronounced thay-theé-nah, 
theé-mah. 

CH is considered as one letter in Spanish, and is 
always sounded like ch in the English word church: 
as, noche, chapa; pronounced né-chay, chah'-pah. 

D sounds as in English, except at the end of 
words; then it has a sound nearly like th in the 
English word hath: as Madrid; pronounced Mad- 
reeth. 

G before a, 0, %, or a consonant, sounds hard, as 
in the English words gate, go: as, goce, yreba, gula ; 
pronounced go-thay, gray'-bah, goo’-lah. 

GU, in the syllables gue and gui, unless there be a 
diswresis—called crema (-*)--over the wu, is always 
sounded like the simple g hard, as in the English 
words quest, guilt: as, gueta, guita ; pronounced 
gay’-tah, yeé-tah. When the dizresis is over the wu 
it is not mute, but has its proper sound: as, agiielo ; 
pronounced ah-goo-ail’-0, or ah-gnray’-lo. 

G before e or é has in all cases the guttural sound 
of the Spanish /. 

H is always a silent letter: as, hace, higo ; pro- 
nounced ah’-thay, eé-go. 

J has always a guttural sound, somewhat like the 
English % in alcvhol, strongly aspirated. It is the 
guttural sound of the ch inthe German words nacht 
and nicht, and of the ch in the Scotch words loch, 
cloch, and can therefore be learnt from any German 
or Scotchman. The learner must bear in mind that 
the sound of the Spanish g before e or é is the 
same guttural sound. 

K is not used in Spanish, being found only in 
foreign words, when it is sounded like the same 
letter in English. 

LL sounds like /i in pavilion, or Uli in million: 
as, stlla, lluro ; pronounced seel’-yah, ly6-ro. 

N sounds like ni in the English words onion, 
pinion: as, nota, foo; pronounced non’-yah, 
nyon’-ya. 

Q, which is always immediately followed by w, 
is sounded as in English: as, gueta; pronounced 
knvo’-tah. 

QU, in the syllables que and qui, is sounded like 
k (that is, the uw silent): as, que, guiso ; pronounced 
hay, keé-so. But if a diseresis is over the ~, it has 
its proper Spanish sound: as, questa ; pronounced 
hoo-ais’-tah or kwais'-tah. 

Ris sometimes sounded smooth, and sometimes 
rough or trilling. The rough sound is heard in 
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Spanish when 7 begins a word, when doubled, and 
when it comes after/, 7, or 8: as, raba carro, alrota ; 
pronounced r-rah’-bo, kar-1’-ro, al-r-ro’-tah. In, 
every other position it has the smooth sound. 

S is always sounded as in the English words soon, 
this: as, sedes ; pronounced say’-dace. 

T has nearly the same sound as in English. The 
only difference is, that in Spanish t has a somewhat 
softer sound than in English. 

V is pronounced as in English, with the sole 
exception that the upper teeth are not pressed so 
strongly to the lower lip in pronouncing this letter 
in Spanish. 

X has the sound of the English 2 in the word 
tax: as, exito, extremo, exacto ; pronounced aiks- 
eé-to, aiks-tray’-mo, ail s-ak'-to, 

X, in Spanish, had formerly two very different 
sounds: the one the same as above given ; the other 
a guttural sound, the same exactly as the Spanish 7. 
To distinguish these sounds, the vowel following 
the zw, when not guttural, had a circumflex accent 
over it, as, exdeto, exite. The guttural sound of x 
is not at present used, or at least very seldom, in 
Spanish, as the letters 7 (before any vowel) and g 
(before e and 7) have the same sound, and are now 
employed instead of the guttural z. Thus the words 
México, Méjico, or Mégico would, in Spanish, all be 
pronounced alike; though Weézico is the common 
spelling. It is, of course, no longer necessary to 
put a circumflex accent over the vowel following the 
x when the letter has the English sound of ks, as it 
now has nearly always in recent Spanish writings. 

Y, when a consonant, has the same sound in 
Spanish that it has in English in such words as 
young, year. 

Y, when it stands alone, used as a copulative 
(meaning and), is pronounced like ee in see. 

Z has always the sound of th in the English word 
think: as, suze; pronounced thoo-tho., 

Remark. —There will be no difficulty on the part 
of the learner, who is his own instructor, in acquiring 
the sounds of the Spanish vowels and consonants, 
except the guttural sound of the (which js also 
the sound of g before e or 7); and this sound can be 
learnt from any German, by hearing him pronounce 
ch in the words nacht and nicht ; from an Irish- 
man, by noticing the sound he gives ch in the word 
oich ; from a Scotchman in the word loch ; or from a 
Welshman in the words bach, chwi. 


DIFFERENT METHODS OF SPELLING. 

By the best Spanish writers 7 is used instead of y 
when this last letter is a vowel, and not at the end 
of a word. Ihus reyno, reyna, arraygar are now 
spelt reino, reina, arraigar. 

Q is now used by the best writers only in the 
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syllables gue and gui: as, queja, quince. The 
syllables quae gite, qiii, and quu are spelt with ec. 

*Thus quando, qiiesto, queta are now spelt cuando, 
cuesto, cuota. 

X is, by many of the best writers, never used before 
a consonant, its place being supplied by the letter «. 
Thus extenso, experto are now often found spelt 
estenso, esperto, 

In addition to the above remarks, it is proper to 
state that, by the best writers, < is never employed 
before ¢ or 7, its place being supplied with c; thus 
cero and cinco, for zero and zinco, X, too, is, by 
some writers, always changed into ca when it comes 
before a vowel; thus secso, for sero. The guttural 
sound of 2, as has been already mentioned, is now 
seldom used; g orj being substituted for it. 

Remark.—It is necessary to remember that the 
above variations in spelling produce no variations 
in pronunciation, except only when a before a con- 
sonant is changed into s, in which case s has its 
own regular sound; thus estenso is pronounced 
ais-ten’-su. 

A very little attention to the above directions will 
remove every difficulty which might otherwise occur 
in reading Spanish authors who do not adopt the 
same method of spelling. Thus, if the learner meet 
with such words as celo, jéncros, rejistro, cuando, 
jabon, esceso, ecsactur, reina, buitre, etc., and cannot 
find them in his dictionary, he must look for them 
under the other forms: zelo, géneras, rey istro, quando, 
xabon, exceso, exactor, reyna, buytre. 


SOUND OF THE DIPHTHONGS AND TRIPHTHONGS. 


The diphthongs and triphthongs in Spanish never 
contain any vowel sound different from those we 
have already given. When two or three vowels 
come together, they may be pronounced by a single 
emission of the voice; but each vowel in Spanish 
continues to retain always its own particular sound, 
though the sounds glide into each other by being 
pronounced in the time of a single vowel. Two 
vowels are never mingled into one and made to 
represent a sound foreign to each of them, as ow in 
the English word fought ; or a sound in which only 
one is heard, as oa in beat. The diphthong wa, in 
the English word suarity, retains the sounds of both 
vowels, being pronounced as if written sova-ri-ly. 
The learner can judge from this example what is 
meant by each vowel retaining its own particular 
sound in diphthongs and triphthongs, though such 
a combination forms, of course, but one syllable. 
Thus, in the Spanish word causa, the letters cau 
compose but one syllable, and the diphthong aw is 
pronounced like a in bar and w in rude (the regular 
Spanish sounds of @ and ~); and being uttered 
quickly, and by a single impulse of the voice, the 
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sound of aw is similar to that of ow in the English 
how, though not exactly the same. 


LIST OF DIPHTHONGS. 


ai or ay, has the sound ofa in bar, and ee ineel: at, 
Qu - 4 a in bar, and oo in mood: a-u. 
ea re Pe e inthey, anda inbar: ea 
eiorey, ,, “ é in they, andee ineel: et, 
€0 3 e inthey, ando ingo: — €0. 
eu 3 ee ce in they, and oo in mood: e-u. 
ia ss - e inke, anda inbar: 4a. 
ie +‘ 3 e inhe, ande in they: t-e. 
10 i oe e inke, ando iugo: — t-o, 
a 4 i e inhe, and ooin mood: i-u. 
oe 7 o ingo, ande jnthey: ove. 
ol, Oroy ,, 55 o ingo, andeeineel:  o-t, 
Ua = i co in mood, anda in bar: wa, 
uc a as oo in mood, ande in they: tte. 
ul, or uy ,, - oo in mood, and ee ineel: ad. 
uO m Ss co in mool, ando ingo: %-0. 
TRIPHTHONGS. 

iai has the sound of ec eel, ain ber, and ein he: t-a-t. 
jel, 3 ceineel, e in they, andein he: t-e-t, 
wat, » ooin mood, ain bar, andein he: wai. 
uci, or uey »  0in mood, e in they, and ein he: t-e-t. 


Remark.—Some of the diphthongs ending in é 
will be found in some Spanish writings ending in y: 
as reina, reyna ; buitre, buytre. The pronunciation 
in both cases is the same. 

The two vowels, when they come together, do not 
always form one syllable (a diphthong). Thus the 
word idéa, in Spanish and English, forms three 
syllables. 

SYLLABICATION. 

When a consonant comes between two vowels, it 
is articulated with the vowel which comes after it ; 
as, f6-80, d-fio, hu-md-no: except w; as, ex-€m-plo. 

When two consonants come between two vowels, 
the former is spelt with the preceding vowel, and 
the latter with the succeeding vowel; as, por-tdal, 
cuér-po, €a-te, in-viérno, This rule is subject to the 
following exception .— 

If the first of two consonants coming between two 
vowels bef, or any of the mutes, and the second / or 
7, then both consonants are joined to the vowel by 
which they are succeeded: as, 87-glo, sue-gro, co-bre, 
vi-dri¢-ro ; with the exceptions of at-leta, at-lante. 

When two vowels of the same name come together, 
or two which do not form a diphthong, they are to 
be divided ; as, le-ér, co-or-di-nar, ca-no-a. 

Compound words are to be divided into their 
derivatives ; as pre-po-ner, ad-jun-to, con-flic-to. 

When anv one of the letters 3, 1, m, ”, or 7 is 
followed by s and another consonant, or when s is 
preceded by any consonant, and succeeded by one 
or more, in compound words, the 8 is to be connected 
with the consonant which comes before it; as, 
Cons-tan-za, cons-tre-nir, ins-pi-rar. 

In Spanish there are as many syllables in a word 
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as there are vowels or diphthongs; as, quin-ce, 
nor-te, pa-rien-te. 

In English, the word quince forms only one 
syllable; in Spanish it is pronounced heen’-thay. 
Every letter in Spanish is pronounced except the h, 
and the « in the syllables que, qui, and que, qui. 
There are no silent vowels or consonants, as in the 
English words thumb, throne, psalm. 


ACCENT. 


In Spanish the voice never rests itself on any 
other letter of a syllable than a vowel. In thecase 
of diphthongs and triphthongs, when in accented 
syllables, the accent is generally placed on that 
vowel which we have marked in the list of diph- 
thongs and triphthongs. Thus tie-ne, having the 
accent on the first svllable, has the stress of the 
voice on the e of the diphthong, though the accent 
is not written over the vowel. 

In words ending in cion, the accent is on thea, 
and not on the i of the diphthong, as marked in the 
list ; as, 7¢-8w-7eC-C/On. 

Words that end in a consonant are accented on 
the last syllable, without any marked accent over 
it: as, caliz, cup; capaz, able; virtud, virtue. 
These are accented as if written ca-liz, vir-tid, ete. 
Exceptions :---.Vartes, Tuesday; JViévnes, Friday ; 
and proper names ending in ez, as Levez. 

Words that end ina vowel are accented on the 
syllable next to the last, without any marked accent 
overit: as, rastro, track ; hoja, leaf; buitre, vulture; 
accented as if written 78-170, bii-t7e, etc. 

Words that end in two vowels, whether their 
vowels form a diphthong or two separate syllables, 
come under the above rule: as, odio, hatred ; opu- 
lencia, opulence ; 7dea, idea; accented as if written 
o-div, o-pu-lén-cia, i-dé-a. 

Words that enc in a consonant, and are accented 
on any other syllable than the last, or that end in a 
vowel (or diphthong), and are accented on any other 
than the syllable next to the last, have the accent 
marked to show the exception from the general 
rules: as, cdércel, prison; cardcter, character ; ac- 
cented on the syllable marked. 

Words that end in two vowels, which are com- 
monly known as diphthongs, usually have the accent 
marked if it falls on one of the vowels; as, fantasia, 
poesia, sehorio, minué. Words which end with y have 
the accent on the last syllable, without being marked. 

In compound words there are a few exceptions to 
the above general rules. In adverbs of quality or 
manner, ending in -mente, some follow the general 
rule, and others retain the accent on the first part 
of the word, on the same syllable on which it would 
be if -mente were not affixed: as, su-cin-ta-ménte, 
succinctly ; li-be-ral-mén-te, liberally. 
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The plurals of words retain the accent on the 
same syllable (whether marked or nét) as in the 
singular: as, jardin, jardines ; caliz, calices. There 
are two exceptions, cardcter and régimen; their 
plurals being accented caractéres and regtmenes. 

The above rules are applicable to all parts of 
speech except the persons of verbs; these are 
accented according to the following rules :— 

The persons of verbs are accented on the syllable 
next to the last, without being marked: as, hablo, 
I speak ; beben, they drink ; hiciera, he would make. 
Infinitives, having no person, are not included in this 
rule, but are always accented on the last syllable. 

In the case of persons of verbs, whenever the 
accent does not fall on the syllable next to the last, 
it is marked: as, estd, heis; hablaré, I shall speak ; 
hablardn, they will speak ; amé, I loved. The only 
exception to this rule is the second person plural of 
the imperative mood, and words ending in ay or oy, 
which are always accented on the last syllable, 
without the accent in general being marked: as, 
hablud, speak ye; haced, make ye; estoy, I am. 
Some writers, however, place the accent on the last 
syllable, as habldd, hacéd. 

The accent is by many writers marked on certain 
monosyllables to distinguish them from others of 
similar orthography and pronunciation, but of 
different meaning: as, e/, the, and é/, he; se, him- 
self, and s¢, I know, and sé, be thou; si, if, and sé, 
to himself. The letters d, to; é,and; 6, or; %, or, 
are also generally used with a marked accent, 
though some writers omit it. 

Throughout these lessons, every word which does 
not come under the three general rules of accentu- 
ation will have the accent marked over the vowel 
upon which the stress of voice is to be laid. 

The learner will now be able to pronounce the 
names of the Spanish letters of the alphabet, giving 
to each letter its true Spanish sound, according to 
the preceding directions :—a, be, cc, che, de, e, efe, 
ge, ache, 7, jota, ka, ele, elle, eme, ene, ehe, 0, pe, cr, 
erre, ese, te, U, VE, eguis, igriega, zeta. 

@ 
PUNCTUATION. 

The comma, semicolon, colon, period, etc., are 
the same, and are emploved in the same manner, as 
those in English. The marks of interrogation and 
exclamation are placed in Spanish both before 
and after interrogative and ejaculatory phrases or 
sentences: as, { Este canapé no es nuevo? Is not 
this sofa new? ; Que cequedad! ; Pobre Espana! 
What blindness! Poor Spain! 

The diseresis(--) is used over the ~ in the syllables 
gue, gui, que, and gui when the w is to be sounded, 
as agiiero; and also over the last of two vowels 
which usually form a diphthong, to indicate that 
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they are to be divided into two syllables: as, hero- 
icidad ; proneunced ai-ro-ee-thee-dith. 

The tilde (~) is used over the 2 when this letter has 
the sound of i in onion ; as, dao. 

The acute accent (’) is placed over vowels, not to 
alter their sound, but to indicate the syllable on 
which the stress of voice is laid in pronouncing 
certain words ; as, orden. 

The circumffex accent (*) was formerly used over 
a vowel following 2 when the letter had not its 
guttural sound, as sexd,; and over a vowel follow- 
ing ch when the latter was pronounced as f, as 
chilo. But the alterations in orthography no longer 
require this mark. 

THE ARTICLE. 

The definite article, which in English is always the, 
is rendered in Spanish by different words, according 
to the gender ancl number of the nouns before which 
it is used. 

Before a noun masculine of the singular number, 
el is used: as— 


El hombre, the man, Fl hijo, the son. 
El rey, the hing. EI plato, the plate. 


Before a noun feminine of the singular number, 
la is used: as— 


La muger, the woman. 
La reina, the queen. 


Before a noun masculine of the plural number, 
las is used: as— 
Los reyes, the hings. 
Before a noun feminine of the plural number, /as 
is used: as— 


La hija, the deanghter. 
La cuchara, the spoon. 


Los platos, the plates, 


Las reinas, the queens. Las cucharas, the spoons 

Before an adjective used asa noun of the singular 
number, Jo is employed when it has the meaning of 
‘that which is: as— 


To jnsto, that which is just. 
Lo rojo, the red, or that which 
is red. 


Lo bueno, the 'qood, or that 
which is good. [whichis past, 
Lo pasado, the past, or that 


Zo has no plural. It is called the neuter article. 
The Spanish indefinite article, corresponding to @ 
or an in English, is uno (always contracted to un), 
before a noun masculine : as— 
n médico, a physician. Un sombrero, a hat. 
Before a noun feminine, wna is used: as— 
Una hermana, a sister. Una silla, a chair. 
When the plural form of wno and wna is used, 
these words are indefinite pronouns: as, unos hom- 
bres, some men, or unas mugeres, some women. 
The masculine articles eZ and um are always used 
before feminine singular nouns when they begin 
with a or ha, accented on the first syllable* (whether 


the accent is marked or not): as— 
* Before feminine nouns singular beginning with a or ha, 


not accented on the firat syllable, this rule does not apply; 
and, of course, la or una is used. 
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Fl ama, the mistress. El hambre, the hunger. 
Un arca, «chest. El dyua, the water. 


In the plural, such nouns take the regular feminine 
article: as— 

Las arcas, the chests. Las aguas, the waters, 

If an adjective intervene between the article and 
the feminine noun (even though the adjective 
begin with @ or da accented), the feminine article 
is always used: as— ; 

La ancha areca, the broci chest. Una buena ama,a good mistress. 

When the preposition @ (to) or de (of) comes 
immediately before the masculine article e/, a con- 
traction takes place, and both words are united. 
Thus, instead of @ el and de el (to the and of the), al 
and del are used: as— 


Al padre, to the father. Del muchacho, of the boy. 
Al ama, to the mistress. Del hambre, of the hunger, 


Before the other articles, la, los, las, lo, wn, and 
una, the prepositions é and de, as well as the articles, 
remain unchanged: as— 


A la muger, to the woman, 
A Jas hermanas, to the sisters. 
A un dia, toa day. 


De el is sometimes used before the surnames of 
persons; as, De el César, of the Caesar. 


De los hombres, of the men. 
De lo futuro, of the future, 
De una noche, of a night. 


VOCABULARY. 
Alma, soul. Futuro, future. Hijo, son. 
Aina, mistress, Francesa, French- Hombre, nan. 
houselhceper. wou, Juez, judge. 
Americano, Ameri- Hainbre, hunger, Marido, husband, 
can, fumine, Médico, phoretots 


Muger,woinan, wife. 


Hermana, sister. 
Pasado, past. 


Hermano, brother. 
Hija, daughter. 


Criada, female ser- 
vant, 
Criado, male servant, 


The plural of such words in the above vocabulary 
as end with a vowel, is formed by adding s to the 
singular: as, hombre, wan; lombres, men. 


EXERCISE 1. 


Translate into English :-— 

1. El juez. 2. El médico. 
hermana del Americano. 5. 
6. Una hija del médico. 7. Lofuturo, 8. Al alma 
del ama. 9. El hambre del criado. 10. El hijo 
del hermano de! médico. 11. El criado dela muger. 
12. Al hermano del juez. 13. A una hija del 
Americano. 14. Lo pasado. 15. Los hombres. 
16. Las hermanas de la Francesa. 17. A Jas hijas 
dela muger. 18. Los hermanos de las criadas. 


3. La criada. 4. La 
Un criado del juez. 


EXERCISE 2. 


Translate into Spanish :— 

1. The man. 2. The woman. 3. The soul. 4. 
The daughters. 5. The brother of the physician. 
ti. The husband of the woman. 7. The sister of 
the judge. 8. The sons of the American. 9. To 
the brothers of the physician. 10. To the souls of ~ 
the female servants. 11. The daughters of the 
Frenchwoman. 12. The male servants of the sons of 
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13. The husbands of the daughters 
The brothers of the female 


the physician. 
of the judge. 14. 


servants. 
THE NOUN. 


Nouns are divided into proper and common, as in 
English; and to them belong gender, number, per- 
son, and case. 

GENDER. 

In Spanish grammar, every noun is considered as 
either masculine or feminine, whether it really has 
any gender or not. 

The following are the rules for distinguishing the 
gender :— 

Noun: which are the names of males, as well as 
those which denote the ranks. offices, professions, 
or employments of males, are masculine: as, hombre, 
man ; perro, dog; rey, king ; pintor, painter ; zapa- 
tero, shoemaker. 

Nouns which are the names of females, as well as 
those whic denote the ranks, offices, professions, 
or employments of females, are feminine: as, muger, 
woman; vaca, cow; reina, queen; costurera, scam- 
stress ; zapatera, shoemaker's wife. 

And of those which are not comprehended in the 
above rules :— 

Nouns which end in -a, -d, -ion, -is, and -ez, are 
feminine: as, marca, mark; locura, folly ; soledad, 
solitude ; religion, revigion; hipdtesis, pothesis ; 
timidez, timidity. 

Nouns which do not end in -a, -7,-/on, -/s,and -ez, 
are masculine: as, zapato, shoe; honor, honour ; 
té, tea ; jabon, svap. 

Nouns used only in the plural are of the gender to 
which they would belong, from their termination, if 
they hadasingular form. Thus, calzones, bzeeches, is 
masculine, and grevas, greaves, is feminine, because 
calzon and greva would be of these respective 
genders, from their termination. Lldres, fisces, 
and fauces are exceptions to this rule, they being 
feminine. 

Remark.—There are some few masculine nouns 
having feminine endings; and some few feminine 
nouns which end otherwise than in-a, -d, -ion, -/3, 
and -ez. 

The gender, of the noun can always be dis- 
tinguished by the article used before it, except in 
the case of feminine nouns singular, beginning with 
a or ha, accented on the first syllable. These, how- 
ever, are very few in number. 


NUMBER. 


The plural number is formed from the singular by 
adding e8 to all nouns ending with a consonant, with 
the letter y, or with any accented vowel: as— 


Muger, woman, 
Rey, hing 
Aleh, gillyflower 


Mugerer, women. 
Reyes, Azngs. 
Alclies, gillyflowers. 
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Nouns ending with a vowel not accented, form 
their plural by adding ¢ to the singular ; as— 


Villa, town, Villas, towns 
Amigo, friend, Amigos, frrengs. 


There are a few exceptions to the above general 
rules for the formation of the plural nouns; they 
are as follow: — 

If the noun end with 2, this letter is changed into 
-ces to form the plural: as— 

Juez, jruige. Jueces, judyes. 

If the noun end with e accented, the plural is 

formed by adding s: as— 
Puntame, Aich. 

If the noun end with s immediately preceded by 
a vowel not accented, no change takes place to 
form the plural: as— 

Hipotesis, hypothesis. Hipotesis, hypotheses. 

The following nouns arc irregular in the formation 
of the plural:—Sofa, sofa; papa, pope, father ; 
mama, mamma; duc, duke; their plurals being 
80's, papas, mamas, duces. 


Puntapies, dicks. 


CASE. 


In Spanish, nouns have but two cases, the nomin- 
ative and the objective—the former being the agent 
or subject of the verb; the latter the object of an 
action expressed by the verb, or of a relation ex- 
pressed by a preposition. 

There is no possessive case in Spanish; property 
or possession is expressed by the means of the pre- 
position de. as— 

El Injo de Juan, the son of John; i.e., John's son, 


La casa de la muger, the house of the woman ; 1.e., the woman's 
house 


El Jibro es de Matla, the book is af Mary; i.e., the book is 
Mery's. 

One noun cannot serve as an adjective for another 
noun, as in English. Thus, such phrases as—the 
York road, a paper hat, an ivory spoon, are in Spanish 
to be rendered : el camino de York, un sombrerode 
papel, una cuchara de marfil ; i.e., the road of (to or 
from) York, a hat of paper, a spoon of ivory. 

Remark.—It is necessary to mention that of the 
few verbs for the present given in the vocabulary, 
those ending with ” are in the third person plural, 
and those not ending with 2 are in the third person 
singular. 

The learner will be able to distinguish the gender 
of nouns, either from their sex or from their ter- 
mination. Any noun forming an exception to the 
general rules of gender, will have its gender speci- 
fied in the vocabulary, and should be remembered 
by the learner. 


VOCABULARY. 
Buey, oz. Carta, letter. El piutor tiene, the 
Caballo, horse. Casa, house. munter has. 


El pintor fue, the 


Carpintero, carpen- Cuchara, spoon. 
ainter went, 


ter. Dinero, money. 
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ELECTRICITY. 


El pintor did, the Los pintores tienen, Madre, mother. 
painter gave. the  apesail have. Navio, ship. 

E! pintor escidbid, Los pinteros fueron, Oro, gold. 

the painter wrote, the painters went. ‘Padre, father. 

Hambre, f., hunger. Los pintores dieron, Pintor, painter. 

Hoja, leaf. the painters gave. Plata, silver. 

Impresor, PONE: Los pintores escri- Sed, thirst. 

Libro, boe0, bieron, the patn- 

° ters wrote. 


The Spanish for ship carpenter is carpintero de 
navio, carpenter of ship. 

It cannot be said in Spanish, I am hungry, I am 
thirsty, I am afraid, but I have hunger, I have thirst, 
I have fear. 

EXERCISE 3. 

Translate into English :— 

1, Losimpresores tienen dinero. 2. Las mugeres 
tienen hambre. 38. Los pintores tienen libros. 4. 
Los jueces tienen sed. 5. Las mugeres dieron li- 
bros al padre de la Francesa. 6. Los hombres 
dieron dinero 4 la madre de) Americano. 7. Los 
carpinteros fueron & casa del pintor. 8. Los jueces 
escribieron cartas & la madre del pintor. 9. Los 
carpinteros de navio tienen dinero. 


EXERCISE 4. 

Translate into Spanish :— 

1. The painters have money. 2. The women 
have husbands. 3. The carpenters gave a book to 
the son of the judge. 4. The daughters of the 
Frenchwoman wrote letters to the sons of the 
judge. 5. The physician wrote letters to the 
mother of the painter. 6. The male servants of 
the physician wrote letters to the female servants 
of the Frenchwoman. 7. The printers went to 
(the) house of the judge. 8 The horses are 
hungry. 9. The oxen are thirsty. 


ELEOCTRICITY.—XIV. 
{Continued from p. 247 } 
THERMO-ELECTRICITY. 

THE first discovery of a means by which a con- 
tinuous current could be generated was made 
within a year or two of the close of the last: century 
by gVolta and Galvani, and from that discovery 
have sprung into existence our present enormous 
electrical industries. Little more than a score of 
years had passed when Seebeck announced, in 
1821, a second and purely independent means by 
which the same object could be accomplished. 
He found by applying heat to the junction of two 
dissimilar metals that a current was generated, 
which flowed through the junction in a definite 
direction, depending upon the nature of the metals. 
He obtained the strongest effects when using the 
metals bismuth and antimony, and found that on 
the application of heat the current passed through 
the heated junction frum bismuth to antimony. 
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On the other hand, if the junction was cooled below 
the temperature of the remainder of the circuit, a 
current was also generated, but its direction 
through the junction was in the opposite direction 
to the previous one—it flowed from antimony to 
bismuth. A combination of two such metals is 





Bismuth 
Fig 73.—THERMO-ELKcTRIC COUPLE. 


Antimony 


known as a “thermo-electric couple,” and the 
currents generated by them—though they differ in 
no way from any other currents—are called thermo- 
electric currents. In Fig. 73, two bars, one of 
antimony and one of bismuth, are shown joined 
directly at the point J, and joined at their remote 
ends by means of wires through a low resistance 
galvanometer G. On heating the junction J, a 
current circulates through the circuit in the direc- 
tion indicated by the arrows, and its strength can 
be measured by the galvanometer ; on cooling the 
junction the current flows in the opposite direction. 

It will be noticed in this diagram that the circuit 
does not consist wholly of bismuth and antimony, 
but contains a number of other metals, through 
which the current flows in the following grder :— 
antimony, leading wire usually made of copper, 
brass terminal of galvanometer, coil of the galvan- 
ometer usually made of copper, second brass term- 
inal, second leading wire, bismuth. The junctions 
of these metals would also give rise to E.M.F.s if at 
different temperatures; but we are considering 
them all as being at the same temperature, and 
the junction J alone heated. 

Currents would also be obtained by using any 
other two metals, but—except in the cases of some 
of the rare metals—the effects would be smaller. 
Even in the case of bismuth and antimony the 
E.M.F, generated at the junction is extremely small, 
being only about 110 microvolts for 1° Cent. differ- 
ence of temperature maintained between the hot 
and cold ends of the metals. (A microvolt is the 
one-millionth part of a volt.) In any circuit 
consisting of two metals, if one junction is heated 
whilst the remainder of the circuit is maintained at 
a fixed temperature, the E.M.F. generated increases 
with an increase of temperature, but does not in- 
crease proportionately. The following list shows 
the E.M.¥. that would be generated by any pair of 
metals when the difference of temperature between 
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the hot and cold junctions was 1° Cent., and when 














the mean temperature was about 20° Cent. (From 
experiments by Dr. Matthicssen.) :— 
E.M.F. in E.M.F. in 
Metal. Mu rovolts. Metal. Microvolts. 

Bismuth (pressed Gold . : ; -— 12 

commercial Silver (pure 

wire). ‘ + 97°0 hand). : ~ 30 
Bismuth = (pure Zine (pure 

pressed wire) . + 890 pressed) : a oe 
Bismuthe(crystal Copper (pure). - 3's 

axial) =. P + 63°0 Antimony (com- 
Bismuth (crystal mercial press- 

equatorial) + 43°0 ed wile). : - 60 
Cobalt : + 220 |, Tron(pianowire)} = - 175 
Mercury + O42 |; Antimonytarys- 
Lead . + 00 tal axial) ; = 22° 
Tin. : , - 01 Antimouy(crys- 
Copper (commer- tal equatonial) - 264 

cial). : -— oO Telluritun. ~ 020 
Platinum . - 09 Selenmun . ~ 3070 





In a thermo-electric couple made of any two of 
these metals, the direction of the current through 
the heated junction will be from the higher to the 
lower metal in this list, and the E.M.F. generated 
will be—for 1° Cent. of difference of temperature— 
the difference between the figures opposite to those 
metals. An example will make this clear. 

Consider a couple made of pressed commercial 
bismuth wire and presse.l commercial antimony 
wire. 


The figure opposite pressed commercial bis- 


muth wire is ; ae a + 97 
The figure opposite pressed commercial anti- 
mony wire is bas Sor Bs we om OG 


Subtracting - 6 from + 97 we get 103 micro- 
volts as the E.M.I. of the couple when the difference 
of temperature between the junctions is 1° Cent. ; 
and the direction of the current through the hot 
junction is from bismuth to antimony, since 
bismuth stands higher on the list than antimony. 
When the numbers have both the sign + or both 
—, the E.M.F. can be found in a similar manner: 
thus, commercial copper has — 0:1, and iron piano 
wire has — 17°5; subtracting — 17°5 from — 0:1 
we get a resultant E.M.F. of 17:4 microvolts for 
1° Cent., and the direction of the current through 
the hot junction from iron to copper. 

The experiments of Dr. Matthiessen, from which 
the above table is deduced, were made at a mean 
temperature of between 19° and 20° Cent., and the 
figures for the E.M.F.s are correct for that tempera- 
ture only. At higher and lower temperatures the 
figures differ, and even the order in which the 
metals are arranged is changed. If we experiment 
with a couple consisting of copper and iron, by 
keeping one junction at zero and heating the other 
by known increments, we will obtain the following 


curious results: For the first degree difference of 
temperature we will get a certain EF. in the 
circuit; for the second degree the E.M.F. will be 
increased, but not quite doubled; for the third 
degree the E.M.F. will be further increased, but will 
not be three times the original E.M.F., and so on— 
each degree increase of temperature adding on a 
certain amount of E.M.F., but the amount thus 
added on gets smaller and smaller as the tempera- 
ture rises, till it has reached 275° Cent., when the 
E.M.F. in the circuit reaches a maximum. Any 
further increase of temperature will now diminish 
the E.M.F., and when it has reached 550° Cent. there 
will be no E.M.F. in the circuit. The temperature 
275° Cent. is known as the neutral point for copper 
andiron. Ifthe cold junction is the same number 
of degrees below the neutral point that the hot 
junction is above it, there will be no effective F.M.F. 
in the circuit; thus, if the cold junction is at a 
temperature of 100° Cent., and the hot junction at 
350° Cent., or if the cold junction is at 270° Cent., 
and the hot junction at 280° Cent., there will be 
no effective E.M.F., and consequently no current 
generated in the circuit, On the other hand, if the 
hot junction is a greater number of degrees above 
the neutral point than the cold junction is below it, 
there will be an E.M.F., but in the reverse direction, 
and a current will flow through the circuit in the 
opposite direction to its previous course; this 
means that the order of copper and iron has been 
reverse lon the above list. These facts are repre- 
sented graphically in Fig. 74. In this figure the 





| Temnerature 


Fig. 74. 


E.M.F. of the couple is represented vertically, and 
the temperature of the hot junction horizontally. 
The ordinates of the curved line represent the 
E.M.F. in the circuit for any temperature. It will 
be seen that starting at zero the E.M.F. rises with 
the temperature of the hot junction and attains a 
maximum at the neutral point 275° Cent., that it then 
diminishes and falls to zero at 550° Cent., and that it 
then increases in a negative direction, which means 
a reversal of the current in the circuit. It will also 
be seen that the increase of E.M.F. is not propor- 
tional to the difference of temperature between the 
two junctions, since if this was the case, the E.M.F. 
would rise and fall along the straight dotted lines. 


ELECTRICITY. 


The same class of phenomena occur with any 
other two metals, though their neutral point may 
be at an extremely high or low temperature; in any 
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two junctions were known. Take the case of iron 
and copper with one junction at 50° Cent. and the 
other at 150° Cent., and for the sake of clearness 





is Sd 
——_+t{} {ti . 
Jedi cesndesencsteee nine 
ttt tt a Puan sun 
Pee esi 


Ct ee a 





Oi AE: 2 A RN a i 


bd] a Rae RRE Boe Lt 
“16 SCE E EE EEE EEE HEHE EH 


300 





Temperature 
Fig To —Tuermo-Evectric DIAGRAM. 


case, we now sce clearly that the thermo-electric 
series given in the table can only hold good for one 
fixed mean temperature. The relative thermo- 
electric powers of metals to cach other at different 
temperatures can be best expressed by means of a 
diagram such as is shown in Fig. 75. Lead is 
assumed as the standard of reference, and the 





1580 200 250 300 350 400 
Temperature 


Fig. 76. 





thermo-electric powers of the other metals are 
given at different temperatures with reference to it, 
and conseq.ently with reference to each other. 
The lines are straight up to 500° or 600° Cent., and 
the point where any two intersect is the neutral 
point for those metals. Neither the bismuth nor 
antimony lines are shown on the diagram, for the 
reason that it would have to be considerably 
enlarged in order to bring them onit. It is quite 
easy to find the £.M.F. which would be generated 
by any pair of metals when the temperatures of the 


put them ona diagram by themselves, Fig. 76. The 
E.M.F. generated under these conditions is the area 
of the trapezoid ABDC. If the cold junction is at 
50° Cent., and the hot one at 275° Cent.—the 
neutral point—the E.M.F. is the area of the tri- 
angle ABT. 

If the cold junction is at 50° Cent., and the hot one 
at 350° Cent.—above the neutral point—the E.M.F. is 
the area of the triangle 4 BT, minus the area of 
the triangle EFT. 

If the temperature of the hot junction be still 
further raised, the area of the triangle beyond the 
neutral point increases, and becomes equal to the 
triangle to the left of the neutral point when both 
temperatures are equally distant from it; no 
effective E.M.F. is then generated in the circuit. 

If the cold junction is at 1 temperature of 250° 
Cent., and the hot one at 350° Cent., the E.M.F. in 
circuit is the area of the triangle G H T, minus the 
area of the triangle EFT. As the latter is greater 
than the former, the resultant E.M.F. is a negative 
quantity; which means that iron and copper have 
changed places on the table, and that the current 
now flows through the hot junction from iron to 
copper. A similar inversion of the current takes 
place in the case of any other pair of metals when 
the hot junction is farther above their neutral point 
than the cold junction is below it. 

We have now seen that if one junction of a pair 
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of dissimilar metals is heated and the other cooled 
an electric current is generated in the circuit ; this 
is known as the “Seebeck effect.” The converse 
proposition isalso true; if acurrent is sent through 
a circuit consisting of a pair of dissimilar metals, 
one junction will be heated and the other cooled ; 
this is known as the “ Peltier effect.” In a bismuth 
and antimony couple, if the current flows from 
bismuth to antimony the junction will be cooled, 
whilst the junction through which the current flows 
from antimony to bismuth will be heated. Revers- 
ing the direction of the current interchanges the 
junctions which are heated and cooled. The Peltier 
effect is quite distinct from the ordinary heating 
effect of a current in passing through a resistance. 
The heating effect of a current in passing through 
a resistance is usually known as the “ Joule effect ”; 
it is independent of the nature of the material 
through which the current flows, provided the 
resistance is constant, and it is not reversible like 
the Peltier effect. The Joule effect in any circuit 
is expressed by the formula— 
H = 0°24 C*Rt 


Where H = heat in calories, 
»  ©==current in amperes, 
» R= resistance in ohms, 
» t= time in seconds, 


The Peltier effect in any circuit is expressed by 
the formula— 

H = + 0 24 PCt 

Where P = E.N.F, in volts due to the heating of 
the junction. This quantity r is known as the 
coefficient of the Peltier effect, and clearly has a 
different value for a junction of each pair of metals ; 
it is equal to the work in ergs which is the 
equivalent of the heat evolved at that junction by 
the passage of one ampere through it. 

The sign + is inserted in the formula for the 
reason that heat may be absorbed or evolved 
according to the direction in which the current 
flows through the junction. From the above 
formula it is seen that in the Joule effect the heat 
is proportional to the square of the current, whereas 
in the Peltier effect the heat is proportional simply 
to the current. The complete heat law for any 
circuit must therefore be writtcn in the form— 


H = 0°24(C*Rt + PCH) 


In acircuit consisting of two metals a current 
always heats one junction and cools the other. If 
the current is generated by the application of heat 
to one junction, it will in general flow in such a 
direction as to heat the cold junction and cool the 
hot one. Heat is thus absorbed at the hot junction 
in order to generate the current, and evolved at the 
cold junction; this explanation, however, is not 
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complete, as was pointed out by Sir W. Thomson, 
since if one junction is at the neutral point the 
metals are then thermo-electrically itentical, and 
no Peltier effect can occur; at the same time a 
current is generated in the circuit, provided the 
other ‘unction is at a lower temperature than the 
neutral point, and the strength of this current 
increases as the temperature of the colder junction 
is diminished, whilst its direction will be such as to 
heat the colder junction and cool the hot one. If 
the generation of this, current is due to heat 
absorbed by the metals from the external source— 
and it cannot be due to anything else—and if the 
metals are thermo-electrically identical at the 
neutral point—as they are—it is perfectly clear 
that the seat, or seats, of the E.M.F. cannot exist at 








emperature 
Fig, 77. 


the junction of the two metals, and must exist at 
some point, or points, in the metals themselves, 
This is found to be actually the case, and the heat, 
which is the equivalent of the current, is absorbed, 
not at the junction, but at various points along the 
metals themselves. Considering the case of a 
copper-iron couple, a current will flow from copper 
to iron across the hot junction, it will there pass 
through a rise of potential and will cool the 
junction ; the same phenomenon occurs in the case 
of a single metal; thus, if a current is passed 
through an iron wire from a hot region to a coll 
one it cools the iron in the cold region; if sent in 
the opposite direction it heats the cold region. In 
the case of copper the heating effects of the current 
are reversed, This is known as the “Thomson 
effect.” Hot iron is therefore thermo-electrically 
positive to cold iron, whilst hot coprer is negatire 
to cold copper. When a current is therefore 
generated with one junction at the neutral point, it 
is due to the E.M.F. of cold copper to hot copper, 
and hot iron to cold iron, and the total E.M.F. in 
the circuit is the sum of these two. If unit current 
is sent through the circuit the amounts of heat 
absorbed by the metals are shown in Fig. 77. In 
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this figure the area marked ‘ Peltier hot junction ” 
represents the amount absorbed at the hot junction, 
the area marked “Thomson iron” represents the 
Thomson effect in the iron, and the area marked 
“Thomson copper” the Thomson effect in the copper. 
Fyrom this diagram it is seen that if the hot junction 
is at the neutral point the area marked “ Peltier hot 
junction” vanishes, or that there is no Peltier effect. 


LATIN.—XXXV. 
(Continued from p. 257.) 
THE AGRICOLA OF TACITUS (continued). 


The Speech of Galgacus to his Followers (continued). 


31. * Liberos cuique ac propinquos suos natura 
carissimos esse voluit: hi per dilectus alibi servituri 
auferuntur: conjuges sororesque etiam si hostilem 
libidinem effugiant, nomine amicorum atque hospi- 
tum polluuntur. Bona fortunaeque in tributum, ager 
autque annus in frumentum, corpora ipsa ac manus 
silvis ac paludibus emuniendis inter verbera ac con- 
tumelias conteruntur. Nataservituti mancipia semel 
veneunt, atque ultro a dominis aluntur: Britannia 
servitutem suam quotidie emit, quotidie pascit. Ac 
sicut in familia recentissimus quisque servorum 
etiam conservis ludibrio est, sic in hoc orbis terra- 
rum vetere famulatu novi nos et viles in excidium 
petimur; neque enim arva nobis aut metalla aut 
portus sunt, quibus exercendis reservemur. Virtus 
porro ac ferucia subjectorum ingrata imperantibus ; 
et longinquitas ac secretum ipsum quo tutius, eo 
suspectius. Ita sublata spe veniac tandem sumite 
animum, tam quibus salus quam quibus gloria 
carissima est. Brigantes femina duce exurere 
coloniam, expugnare castra, ac nisl felicitas in 
socordiam vertisset, exuere jugum potuere: nos 
integri et indomiti et in libertatem, non in patientiam 
bellaturi, primo statim congressu ostendamus, quos 
sibi Caledonia viros seposuerit. 

32. “An eandem Romanis in bello virtutem quam 
in pace lasciviam adesse creditis? Nostris illi 
dissensionibus ac discordiis clari vitia hostium in 
gloriam exercitus sui vertunt; quem contractum 
ex cliversissimis gentibus ut secundae res tenent, 
ita adversaé dissolvent: nisi Gallos et Germanos 
et (pudet dictu) Britannorum plerosque, licet 
dominationi alienae sanguinem commodent, diutius 
tamen hostes quam servos, fide et adfectu teneri 
putatis, Metus ac terror sunt infirma vincla 
caritatis ; quae ubi removeris, qui timere cesierint, 
odisse incipient. Omnia victoriae incitamenta pro 
nobis sunt: nullae Romanos conjuges accendunt, 
nulli parentes fugam exprobraturi sunt; aut nulla 
plerisque patria aut alia est. Paucos numero, 
trepidos ignorantia, caelum ipsum ac mare et silvas, 
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ignota omnia circumspectantes, clausos quodam 
modo ac vinctos di nobis tradiderunt. Ne terreat 
vanus aspectus et auri fulgor atque argenti, quod 
neque tegit neque vulnerat. In ipsa hostium acie 
inveniemus nostras manus. Adgnoscent Britanni 
suam causam, recordabuntur Galli priorem liber- 
tatem: deserent illos ceteri Germani, tam quam 
nuper Usipi reliquerunt. Nec quicquam ultra for- 
midinis : vacua castella, senum coloniae, inter male 
parentes et injuste imperantes aegra municipia et 
discordantia. Hic dux, hic exercitus ibi tributa 
ct metalla et ceterae servientium poenae, quas in 
aeternum perferre aut statim ulcisci in hoc campo 
est. Proinde ituri in aciem ct majore: vestros et 
posteros cogitate.” 


The Speech of Agricola, 


33. Excepere orationem alacres, ut barbaris moris, 
cantu fremituque et clamoribus dissonis. Jamque 
aginina et aimorum fulgores audentissimi cujusque 
procursu: simul instruebatur acies, cum Agricola 
quamquam laetum et vix munimentis coércitum 
militem accendendum adhuc ratus, ita disseruit : 
“Octavus annus est, commilitones, ex quo virtute 
vestra, auspiciis imperii Romani, fide atque opera 
nostra Britanniam vicistis. Tot expeditionibus, tot 
procliis, seu fortitudine adversus hostis seu patientia 
ac labore paene adversus ipsam rerum naturam 
opus fuit, neque me militum neque vos ducis 
paenituit. Ergo egressi, ego veterum legatorum, 
vos priorum exercituum terminos, finem Britanniae 
non fama nec rumore, sed castris et armis tenemus: 
inventa Britannia et subacta. Equidem saepe in 
agmine, cum vos paludes montesve et flumina 
fatigarent, fortissimi cuiusque voces audiebam: 
‘Quando dabitur hostis, quando acies?’ Veniunt, 
e latebris suis extrusi, et vota virtusque in aperto, 
omniaque prona victoribus atque eadem victis 
adversa. Nam ut superasse tantum itineris, silvas 
evasisse, transisse aestuaria pulchrum ac decorum in 
frontem, ita fugientibus periculosissima quae hodie 
prosperrima sunt; nequcenim nobis aut locorum 
eadem notitia aut commeatuum eadem abundantia, 
sed manus et arma et in his omnia. Quod ad me 
attinet, jam pridem mihi decretum est neque ex- 
ercitus neque ducis terga tuta esse. Proinde et 
honesta mors: turpi vita potior, ct incolumitas ac 
decus eodem loco sita sunt; nec inglorium fuerit 
in ipso terrarum ac naturae fine cecidisse. 

34. “Si novae gentes atque ignota acies consti- 
tisset, aliorum exercituum exemplis vos hortarer : 
nunc vestra decora recensete, vestros oculos inter- 
rogate. Hisunt, quos proximo anno unam legionem 
furto noctis adgressos clamore debellastis; hi 
ceterorum Britannorum fugacissimi ideoque tam 
diu superstites. Quo modo silvas saltusque pene- 


trantibus fortissimum quodque animal contta ruere, 
pavida et inertia ipso agminis sono pelluntur, 
sic acerrimi Britannorum jam pridem ceciderunt, 
reliquus est numerus ignavorum et metuentium. 
Quos quod tandem invenistis, non restiterunt, sed 
deprehensi sunt ; novissimae res et extremo metu 
torpor defixere aciem in his vestigiis, in quibus 
pulchram et spectabilem victoriam ederetis. Trans- 
igite cum expeditionibus, imponite quinquaginta 
annis magnum diem, adprobate rei publicae num- 
quam exercitui imputari potuisse aut moras belli 
aut causas rebellandi.” 


Agricola’s Tactics. 

35. Et adloquente adhuc Agricola militum ardor 
eminebat, et finem orationis ingens alacritas con- 
secuta est, statimque ad arma discursum. Instinctos 
ruentesque ita disposuit, ut peditum auxilia, quac 
octo milium erant, mediam aciem firmarent, equitum 
tria milia cornibus adfunderentur. Legiones pro 
vallo stetere, ingens victoriae decus citra Romanum 
sanguinem bellanti, et auxilium, si pellerentur. 
Britannorum acies in speciem simul ac tcrrurem 
editioribus locis constiterat ita, ut primum agmen 
in aequo, ceteri per adclive jugum convexi velut in- 
surgerent ; media campi covinnarius eques strepitu 
ac discursu complebat. ‘'um Agricola superante 
hostium multitudine veritus, ne in frontem simul 
et latera suorum pugnaretur, diductis ordinibus, 
quamquam porrectior acies futura erat et arces- 
sendas plerique legiones admonebant, promptior in 
spem et firmus adversis, dimisso equo pedes ante 
vexilla constitit. 


The Battle and the Defeat of the Caledonians. 


36. Ac primo congressu eminus certabatur : simul- 
que constantia, simul arte Britanni ingentibus 
gladiis et brevibus cetris missilia nostrorum vitare 
vel excutere, atque ipsi magnam vim telorum super- 
fundere, donec Agricola Batavorum cohortes ac 
Tungrorum duas cohortatus est, ut rem ad mucrones 
ac manus adducerent; quod et ipsis vetustate 
militiae exercitatum et hostibus inhabile, parva 
scuta et enormes gladios gerentibus ; nam Britan- 
norum gladii sine mucrone complexum armorum 
et in arto pugnam non tolerabant. Igitur ut 
Batavi miscere ictus, ferire umbonibus, ora fodere, 
et stratis qui in aequo adstiterant, erigere in colles 
aciem cuepere, ceterae cohortes aemulatione et im- 
petu connisae proximos quosque caedere: ac plerique 
semineces aut integri festinatione victoriae relin- 
guebantur. Interim equitum turmae, ut fugere 
covinnarii, peditum se proelio miscuere. Et quam- 
quam recentem terrorem intulerant, densis tamen 
hostium agminibus et inaequalibus locis haerebant ; 
minimeque equestris jam pugnae facies erat, 
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cum aegre clivo instantes simul equorum corporivus 
impellerentur; ac saepe vagi currus, i ee sine 
rectoribus equi, ut quemque formido tulerat, trans- 
versos aut obvios incursabant, 





NOTES TO TACITUS (continued). a 
Chap. XXXI.—Per dilectus, ‘‘ By conscriptions.” 

Bona fortunaegue. Fortunae is here used in a concrete sense, 
just as the cognate word usually is in English. The 
expression is redundant, as fortunae adds but little to the 
meaning of bona. Similarly ager et annus means nothing 
more than ‘‘crops.” 

Emunire means ‘to defend ” and so ‘‘to make 

Here it has one meaning with silvis, anda 

Translate, ‘‘ by 


Enuniendis, 
passable.” 
slightly different one with paludibus, 
clearing forests and draining swamps.” 

Muancipium. In Roman law mancipium is a formal method 
of sale, in which the object sold is taken in the hand 
and the money weighed out. Hence mancipium comes 
to mean that which is svld in accordance with this 
custom, and particularly a ‘‘slave.” 

Serrvitutem. Concrete, notabstract. ‘ Britain is purchasing 
every day, and every day is feeding her own slaves.” 
Novi nos et viles. ‘* We, as late comers and worthless slaves.” 
It should be remembered that throughout the speech 
Galgacus is represented as contrasting the Caledonians, 
not with Gauls or Teutons, but with the other tribes of 
Britons. 

Femina duce. Here Boadicea is referred to. 


Chap. XXXII.—Nostris dissensionibus ac discordiis. These 
words must be taken with clari, “ Famous through our 
quarrels and discords.” 

Nisi. This clause is ironical. 
don't),” ete. 

dlut nulla plerisque qatria aut alia est, The Roman army 
contained many foreigners, many Britons even, as was 
explained in a previous chapter. Alia means “ other 
than this,” i.e, ‘one far distant.” 

Nostras minis, 


** Unless (as, of course, you 


“Our own troops,” 


Nee quicquam ultra formidinis. ‘* Beyond there is no cause 


of fear,” 


Senum coloniae. The able-bodied had taken the field; the 
colonies were left in the hands of men too old for active 
service, 

Chap, XXXIIV.—Excepere orationem. That so polished and 
cloquent a speech should be received with discordant 
shouts is not a little remarkable, and the statement 
emphasises the unreality of the speech which Tacitus 
has put into the mouth of the Caledonian leader. 

Jamque agniina, etc. ‘* Now the line formed and there was 
reen the glitter of arms, as the buldest of the warriors 
advanced,” 

‘Ergo egressi, The conquest of Britain, says Agricola, is no 
longer a matter of hearsay or report, He, with his 
army, has advanced farther than his predecessors, and 
holds the country by force, 

‘*On the march,” 


Quando acies. ‘‘ When will be the battle?”  Acies, as you 
have already learnt, means an army drawn up in battle 
array. 

Vota virtusque in aperto. 
open field.” 


In frontem. ‘So long as we present our front to the foe.” 


In agmine. 


‘* Your wishes and bravery have an 
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The phrase may not be more briefly rendered. It is 


opposed to the word terga a few lines lower down. 

Quod ad meRtinet. “For my own part, I have long made 
up my mind that retreat is safe neither for army nor 
leader,” 


Chap. XXXIV.— Novae gentes. ‘‘ Strange tribes,” 

Aties ig the army of the Caledonians drawn up for the fight. 

Vestra decora. ‘* Your great achievements.” 

Unam legionem. An account of the surprise of the 9th 
legion will be found in Chap, XXVI. 

Debdeliastis. This is a strong word, when a shout won the 
victory. The de implies that the Caledonians were 
utterly crushed. : 

Numerus. This must not be translated by “number.” Both 
in Latin and English it is a vulgaris to speak of ‘‘a 
number of cowards,” and sunerusineans a mere number. 
lt may here be translated by ‘‘ rabble.” 


Turn the sentence thus: ‘* You have 


Quos quod invenistis. 
found them not because... . 

Torpor, In some editions corpora is read. But torpor is 
better: ‘‘ the inaction which springs from extreme 
fear.” 

Edere, Edere neans ‘‘ to set forth,” ‘to display,” and edere 
victorian is a strange expression. 

Transigere means ‘'to bring to an end,” “to 

It is especially used of bringing an action at 

“Have done with campaigns.” 


Transigite. 
settic.” 
law to an end. 


Chap. XXXV.—Alacritas. ‘‘ Enthusiasm.” You will notice 
that Tacitus uses the same word to describe the effect of 
the eloquence of Galgacus and Agricola, 

Adfunderentur, Tlis is a strange expression. 
little more than ‘‘ were added.” 

Ingens decus. In opposition to legiones. 

Cura. This preposition means “on this side of,” ‘ short 
of,” and so * without.” In this last sense, in which it is 
used in the present passage, it rarely occurs, and not in 
Latin of the classical period. . Z 

Covinnarius eques. ‘Knights in chariots.” The phrase 
gives rise to confusion, as there is no force in egues. The 
Britons can hardly have mounted their cavalry in 
chariots. 


It means 


“The plain between the two armies.” 
“The ranks being widened.” 


Medica campi. 
Diductis ordinibus, 


Chap. XXXVI.—Constantia. ‘‘ Firmness,” 


Cetras. Cetrae were small shields or bucklers. 
is said to be of Spanish origin. 

Batavorum. The cohorts of the Dutch are frequeutly men- 

® tioned by Tacitus as being plucky, spirited troops. 

Tungrorum. The Tungri were a tribe of Gallia Belgica, and 
inhabited the country near the modern Tongres. 

Quod. ‘ Which method of attack.” 

Mucrone. The strict meaning of mucro, which it bears in 
this place, is a “point,” especially a sword's point. 
Hence it is frequently used for a sweru, as it isa few 
lines above. 

Ora fotlere. This is a singularly realistic expression, and 
resembles the English colloquial phrase ‘‘to dig in 
the eye.” 

Integri. ‘ Sound,” “ unwounded,” 

Equitum turmae. This passage is @ little obscure and the 
eclitors are doubtful whether turmee refers to the Romans 
or Caledonians: it probably means the former. Turme 


The word 
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has a strictly technical meaning; it is the tenth part 
of an ala, and consisted of thirty men. 


Transversos aut obvios. Messrs, Church and Brodripp 
trauslate these words “ sideways, or in direct collision.” 


KEY TO TACITUS (contiiwed). 


22. During the third year of his command, he discovered 
new people, by coutinuing his devastations through the 
several nations as far as the mouth of the Tyne: so the firth 
is called. Whence such terror seized the foe that they durst 
not attack our army, though it was shaken by terrible tempests : 
and there was even time for erecting forts. Men trained in 
war observed that never had any leader more sagely chosen 
favourable spots, or that no place of strength founded by him 
was ever taken by violence, or abandoned by compact or by 
fight, Freqnent excursions were made ; for, against any long 
siege they weie supplied with a year's provisions. Thus they 
passed the winter there without apprehension : each held his 
own fort, so that the enemies were batiled, and in despair; for 
being wont to repair their losses in the summer by their success 
in the winter, they now were defeated winter and summer 
alike. Neither did Agricola ever arrogate to himself the glory 
of exploits performed by others; centurion or commander of a 
legion was sure to find hima sincere wituess of his achieve- 
ment. By some he 18 said to have been over sharp in his 
reproofs, and as he was courteous to the good so he was stern 
to the bad. But from his anger no malice remained so that 
you lad silence to fear, More honourable he thought it to 
give open offence than to fuster secret hate. 

23. The fourth suiminer was spent in rendering secure those 
parts of the country which he had hastily traversed ; indeed, 
would the bravery of the armies and the glory of the Roman 
name have suffered it, there had been then found in Britain 
itself a boundary to our conquests. For the firths of Clyde 
and Forth are driven by the tides of the opposite sea so far up 
the country that they are parted only bya narrow neck of land. 
This was now secured with garrisons, and of all on this side we 
were already masters ; siuce the enemy were driven, as it were, 
into another island, 

24. In the fifth year of the war, Agricola passing the firth, 
himself in the first ship (that ever visited Ireland), in 
many and successfnl encounters subdued nations till that 
time unknown, and furnished with troops that part of Britain 
which leoks upon Ireland, more in the hope of conquest than 
from any present fear, In truth Ireland, as it Nes just 
between Britain and Spain, aud is capable of an easy commu- 
nication with the coast of Gaul, would have linked together 
these powerful limbs of the Empire with great mutual benefits. 
In size it is inferior to Britain, but surpasses the islands in our 
sca. In sol and climate, as also in the temper and manners 
of the natives, 1t varies litde from Britain. Its interior is 
little hnown ; its ports and Jandings fur better, through the 
frequency of commerce and inerchants, A petty king of the 
country, expelled by domestic dissension, was already received 
into protection by Agricola, and, under the appearance of 
friendship, reserved for a proper occasion. By him I have 
often heard it declared, that with a single legion and a few 
auxiliaries Ireland might be conquered and preserved ; nay, 
that such an acquisition were of inoment for the securing of 
Britain, if, on all sides the Roman arms were seen, and all 
national liberty banished, as it were, out of sight. 

25, For the rest, on the suinmer which began the sixth year 
of his administration, as it was apprehended that the nations 
forward would universally take arins, and that the ways were 
all infested with the enemy's host, having coasted the large 
atates beyond the Forth, he explored the harbours with his 
fleet, Which was from the beginning employed by him as part 
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of his forces, and attended hi.n with imposing effect when 
thus by sea and land the war was urged. In truth, the same 
camp often contained the foot and the horse and the marines, 
joyously sharing the same meals, severally magnifying their 
own feats, their own hazards and adventures, and they con- 
pared with a soldier's arrogance, now the depths of mountains 
and forests, now the outrages of waves and tempests; here 
their exploits by land and against the foe, there the vanquished 
ocean. Upon the Britons also, as from the captives was 
learnt, the sight of the fleet brought much consternation and 
dismay ; as if, now that their solitary ocean and, recesses of 
the deep were disclosed and invaded, the last refuge of the 
vanquished was cutoff, To arms the several peoples inhabit- 
ing Caledonia had immediate recourse, and advancing with 
great parade, made still greater by common rumour (as usual 
in things that are unknown), assailed our forts unprovoked, 
and created much fear and alarm as issuing the challenge. 
Nay, the timid, under the pretence cf being prudent, exhorted 
a return to the nether side of the Forth, for that it were better 
to retire back than to be driven, when in the meanwhile he 
ascertained that the enemy meant to attack him in divers 
Vands. And lest he should be surrounded on account of their 
superior numbers and knowledge of the country, he too 
advanced with his army divided into three parts. 

26. As soon as this disposition of his was known to the 
enemy, they suddenly changed theirs, and all in a body pro- 
ceeded to fall upon the ninth legion as the wenkest of all; and, 
as the assault was in the night, they slew the guards and 
entered the trenches, aided by the general sleep or general 
dismay there. The battle was being fought in the camp itself, 
when Agricola, having from his scouts learnt what route the 
enemy had taken, and closely following their track, com- 
manded the lightest of his foot and cavalry to charge them, 
whilst yet engaged, in the rear, and the whole army presently 
after to give a mighty shout. Moreover, at the approach of 
dawn, the Roman banners were beheld refulgent. Thus were 
the Britons dismayed with double peril and distress ; and tv 
the Romans their courage returned. Hence, seeing their lives 
secure, they now maintained the conflict for glory. They even 
returned the attack upon the enemy, insomuch that in the 
very gates of the camp a bloody encounter ensued, till the 
eneny was quite routed; for both these our armies exerted 
their might, the one contending to show that they had brought 
relief, the other to appear not to have wanted assistance. 
Indeed, had not the woods and marshes served for shelter to 
the fugitives, by this victory the war had been finished. 

27. By the knowledge and renown of this victory, the army 
cried *‘ That nothing stood in the way of their bravery. They 
must penetrate into the heart of Caledonia, and advance ina 
continual succession of battles, till they had at last fuund the 
utm: si limits of Britain.” Thus it was that they who a litfle 
before had been so wary and so wise, were now, after the 
event, grown full of boasts and intrepidity. The lot of warfare 
is very unequal, in success all men assume part, the disasters 
are all imputed to one. Now the Britons, conjecturing the 
victory to proceed not from superior courage, but from oppor- 
tune action improved and the address of our General, lost 
nothing of their spirit and defiance, but armed their young 
men, removed their wives and children into places of security, 
and in general conventions of their several communities 
engaged them in a confederacy ratifled by solemn sacrifices. 
And thus they mutually retired for the winter, with minds on 
both sides abundantly irritated, 

28. During the same summer a cohort of Usipians, levied m 
Germany and thence transported to Britain, adventured upon 
a desperate and memorable feat. When they had slain the 
centurion and soldiers placed amongst them for training them 
in discipline, and to serve -them for patterns and directors, 
they embarked in three pinnaces, forcing the pilots to conduct 


NEW POPULAR EDUCATOR. 


them, and one undertaking the navigation, they suspected aud 
put to death the other two. As the attempt was not yet 
divulged, their launching into the deep was beX ‘Id as a wonder. 
Anon, having landed for the purpose of getting water and 
seizing the necessaries of life, and having engaged with many 
Britons, who defended their own property, they frequently 
proved victorious, and were sometimes defeated : they were at 
last reduced to want so pressing as to feed upon one anvther, 
first upon the weakest, then upon whomsoever the lot fell. In 
this manner they were carried round about Britain, and having 
lost their vessels through ignorance how to manage them, 
they were accounted robbers and pirates, and fell into the 
hands first of the Suevians, afterwards of the Frisians. Nay, 
as they were bought and sold for slaves, some of them, through 
change of masters, were brought over to our side of the Rhine, 
und were rendered famous from the discovery of an adventure 
so extraordinary. 

29. In the beginning of the summer, Agricola suffered a sore 
blow in his family by losing his son, born about a year before. 
A misfortune which he neither bore with an ostentation of 
firmness and unconcern, like many other men of magnanimity, 
nor, on the contrary, with lamentations and tears worthy only 
of women. Besides, for this affliction war proved one of his 
reliefs. When, therefore, he had sent forward the navy, which 
by committing devastations in several places would not fuii 
to spread a mighty and perplexing terror, he put himself at 
the head of his army unimpeded by baggage, and to it had 
added soine of the bravest Britons, such as had been well 
proved through a long course of peace, Thus he arrived at the 
Grampian Hills, upon which the enemy were already encamped. 
For the Britons, nothing daunted by the issue of the forme 
battle, and determined to take vengeance or to accept bondage, 
taught withal at last that a yeneral union was the best way 
to repel common danger, had by embassies and confederacie: 
drawn together the forces of all their communities. Even the. 
were to be seen thirty thousand men in arms, aud their youth 
from every quaiter were still flocking in, as were also such of 
their elderly men as were yet fresh and green, they who were 
signal in war, and now carried with them their several ensigns 
of honour, And now Galgacus, who amongst their several 
leaders surpassed -all in valour and descent, is said to have 
spoke in this strain to the multitude which was pressing for 
battle : 

80. ‘‘ Whenever I contemplate the causes of the war, and 
our unavoidable position, I am quite hopeful that this day 
and this union of yours will prove the beginning of universal 
liberty to Britain. For we have never endured slavery, and 
beyond us there is no further land; nor in truth is the sea 
secure whilst the Roman fleet is hovering upon our coasts. 
Thus battle and arms which prove honourable to brave men, 
are tocowards tuo become the safest of all expedients. The 
former battles, in which with varying fortune war was urged 
with the Romans, had still a hope of succour in this our 
nation. Forof all the people of Britain we are the best*vred, 
and then placed in its innermost regions, and, as we do not 
look upon the coasts of such as are slaves, we thus preserve 
even our eyes free from the sight of tyranny. To us who 
inhabit the confines of the world and liberty, this extremity 
of the globe, this hiding-place of fame, has to this day proved 
the only defence. All that is unknown appears imposing. 
But now the utinost boundary of Britain is laid open, Beyond 
us no more people are found, nor aught save seas and rocks, 
and, still more, the deadly Romans, from whose tyranny you 
will not escape by obedience and moderation. Plunderers of 
the earth, who in their universal devastations finding countries 
to fail them, even spy out thesea. If theenemy be wealthy, he 
inflames their avarice; if poor, their ambition. They are 
general spoilers, such as neither the Eastern world nor the 
Western can satiate. They only of all men thirat after wealth 
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and poverty with equal passion. To spoil, to butcher, and to 
commit every kind of violence, they style by a lying name, 
Government; ang@where they spread sulitude, they call it Peace.” 





GREEK.—XII. 


° {Continued from p. 262 ] 


CONJUGATION.—PRELIMINARY NOTIONS. 
LET us take the word éAvoduny to illustrate what 
was said in the last lesson. The word signifies J 
loosed myself (I untied or unbound myself). Now 
suppose that J unloosed myself was written as though 
it formed one word, as thus :—Junloosedmyself. If 
we mark off the several elements of this compound 
by hyphens, and assign names to the several parts, 


seid a ebay Tense Stem. P ee 
I un- loosed myself, 


we may have some idea how the Greek form above 
presented has been produced. Here it is divided, 
and the parts named— 


Aorist Eunhonic 
Sten. Vowel. 


e- Avuo- a- 


Middle Personal 
Ending. 


“KV. 

The root of the form is Av, and it remains per- 
manent under all the modifications. Thus it is found 
in Atvow, in Avoduevos, €AvOny, etc. By prefixing 
certain letters to Av, and by adding certain letters 
to Av, we get all the varieties of form and significa- 
tion. Thus, if we want to say J loose, we add w, as 
Av-w; if we want to say they loosed, we prefix é and 
add o-ay, thus &-Av-c-avy. The prefixes and suffixes 
by whose aid the root is thus modified may be 
termed formative syllables. A knowledge of these 
formative syllables, combined with a knowledge of 
the several roots, is necessary for a correct know- 
ledge of the grammar of the verbs. 

THE AUGMENT. 

First of all, we must consider the augment. We 
may distinguish two forms which it assumes— 
called respectively (i.) syllabic and (ii.) temporal— 
according as the verb begins with (i.) a consonant or 
(ii.) & vowel. The syllabic augment (so called be- 
cause it adds a syllable to the verb) is of two kinds 
—simple, and reduplicative. For instance, it is 
simple when it merely prefixes a vowel, as in 
Yrewov, I was leaving ; it is reduplicative when it 
doubles the initial consonant, as AéAuea. Here e 
is called the simple syllabic augment, and Ae the 
reduplicative. If the verb begins with a vowel, the 
temporal augment is used, the vowels a and e being 
changed into 7 or e; { and # (iota short and upsilon 
short) into rand 6; ointow. Inthe same way the 
initial diphthongs a, ¢:, o: are changed into py, ¢, 
the first vowel being changed into its corresponding 
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long one, and the « written underneath, while av 
becomes yu. If a verb begins with p, the p is 
generally doubled, as pierre, J throw, &psurroy. The 
simple syllabic augment is found only in the indica- 
tive mood; the reduplicative extends throygh all 
the moods. The simple syllabic augment is used 
with the imperfect tense and with the aorist. The 
reduplicative augment is used with the perfect tense, 
the pluperfect tense, and the third future, sometimes 
called the paulo-post-future. If, however, the verb 
begins with a vowel, the perfect and the pluperfect 
have, instead of the reduplicative, merely the tem- 
poral augment. The pluperfect has a double augment, 
inasmuch as it prefixes the simple augment e to the 
reduplicative : for instance, éreridn. 


CHARACTERISTIC LETTERS. 

We have used previously the term pure rerbs. 
This is one class into which verbs are divided; 
for verbs are divided into classes, according to 
the final letter of the verb-stem, just as we have 
seen that nouns may be grouped according to the 
final letters of their stems. And as with neuns, 80 
with verbs, the two great classes are :— 


(1) Those whose stenis end in a vowel. 
(2) Those whose stems end in a consonant. 


The first class can easily be recognised, but the 
terminations of consonant-stems undergo such 
various changes in the formation of the present 
tenses that we can only direct the student's 
attention to the classification in the following 
pages. Thus, in Avw, v is the characteristic of 
the verb; in rumrw, x is the characteristic of- the 
verb; and in oréAda, A is the characteristic of the 
verb. If the characteristic is a vowel, the verb is 
called pure, e.g., Avw; if the characteristic is a 

onsonant, the verb is called mute, 6.g., réwre; if 
the characteristic is a liquid, the verb is called 
liquid, e.g., oré\Aw, I send. Thus there are three 
kinds of verbs :— 
Mite. 
tplBw, J rub. 


Liquid, 
galva, L show. 


Pure, 
tide, I honour, 


FLEXIONAL TERMINATIONS. 

Another kind of characteristic letters or syllables 
are the inflexions which mark the time (tense), the 
manner (mood), and the persons of the verb. Look 
at Avoouat, J will loose myself. Analyse it, and the 
parts will be found to stand thus :— 

Root. Tense Sign. Blood Sign. 
Au- o- o- 


Person Sign, 
peat. 

Here Av- is the root, o is the characteristic of the 

future, o of the indicative mood, and -wa of the 

first person singular. Let us vary these forms 4 

little. 
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Root. Tense Sign. Mood Sign. 
Av- o- ot- 


Person Sign. 
" pe8a. 


Here the sign of the indicative mood, o, has become 
ot, to indicate the optative, and -wa: of the first 
person singular is changed into -ueéa of the first 
person plural. Again, take éAvcavro. 


Augment. Stem, Tense Sign, Mood Sign. Person Sign. 
€- Av- o- a- vTO. 
Be- BovAev- o- o- pa. 
€- BovaAev- o- a- Env. 
Augment, Stem. Voice Sign. Person Sign. 
e- BovaAev- 6- nv. 


The tense sign, in wnion with the person sign, is 
termed the tense-ending. Thus in Avow the o is 
the tense sign, being the sign of the future, and 
ow is the ending of the future tense, active voice, 
commonly called the future active. The stem of 
the verb, in connection with the tense sign and with 
the augment, is called the tense-stem. Thus, in 
éSovAevoa the tense-stem is ¢BovdAeva- (that is, the 
stem of the first aorist active). 


GENERAL TABLE OF THE TENSE-ENDINGS. 


Active. Middle. Paosive. 
Present. -w. Oud. 
Imperfect. -ov. -ouny. 
Perfect. -a. -mal. 
Pluperfect. “ELV. MV. 
First Aorist. -70.. -Tauny. -Ony. 
First Future. -ow. -TOMa. -Oncvomat. 
Second Aorist. -ov. -O“NV. “nV. 
Second Future. -noopat. 


PERSONAL ENDINGS AND VOWEL SIGNS. 


The personal endings are the terminations by 
which the variations of person are indicated. 
They are closely connected with the mood signs, 
which are the vowels that indicate the several 
moods. For example :— 

1 P. Sing. Ind. Pres. M., BovAev-o-par. 
8 P. Sing. Ind. Fut., BovdAev-o-e-rat. 
1 P. Plur. Ind. Pres., BovAev-o-ue8a, Subj., BovAev-w-pneGa, 
2 P. Plur. Ind. Pres., BovaAev-e-oe. Subj., BovAev-n-ode. 


1 P. Bing. Ind. 1 Aor, ¢BovAev-o-d-unv. Subj., BovAev-o-w-pat. 
8 P. Sing. Ind. 1 Aor. ¢€BovAev-o-aro. Opt., Bovdev-c-at-ro. 


Subj., BovAev-w-mac. 
Opt., BovdAev-c-a-ro. 


In these instances BovAev- is the verb-stem, and 
éBovAevo- is the first aorist tense-stem, while BouvAeve- 
is the stem of the future. The personal endings 
are -pal, -Tat, -ueBa, -ro, etc.; and the mebdd-signs 
are the vowels 0, w, €, 7, a,a:. It may be noticed 
that the short vowels represent the indicative, and 
that these short vowels are changed into their 
corresponding long ones for the subjunctive; also 
that . enters as an essential into the optative forms, 
as in BovAevooiro and BovAevoaro. These two tenses 
are evidently very near in form, differing in this 
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only, that the latter has an a where the former has 
an o. a 

The personal endings join on immediately to the 
mood-signs, and unite so closely with them that 
they are blended together, and may appear as one. 
For example, Bovaevo-ns, instead of Bovrevan-ts, 
and BovAeu-p instead of BovAed-e-at. 

The distinction between the principal tenses and 
the historic tenses is important. The principal 
tenses (that is, the present, the perfect, and the 
future) of all moods but the optative form the 
third person of the dual in -ov, as BovAeu-e-roy, 
BovAev-e-rov, Bovdev-e-cGov, Bovdev-e-cbov; while 
the historic tenses of all the moods and all the 
tenses of the optative mood form the third person 
in -nv, as éBovAev-e-rov, €BovAev-é-rny, €Bovred-e-a0or, 
¢Bovaeu-é-cOnv. Further, the principal tenses form 
the third person plural, active voice, with the ter- 
mination -o. (which is altered for the sake of 
euphony from -yri, -vot, the loss of » being 
compensated by modification of the preceding 
vowel), which before a vowel becomes -o.w, and 
the third person plural middle with -yra:; but 
the historic or secondary tenses have in the active 
-y, and in the middle -yro; as :— 


€-BoudAEev-0-y. 
€-BovAev-0-v To. 
Lustly, the principal tenses in the singular of the 
present middle run thus, -wa, -cai, -ra:; but the 
historic tenses thus, -uny, -co, -To; as :-— 


Bovaev-o-vat = Bovaev-ovei(v). 
BovAev-o-yrai. 


BovAev-o-uas. €-BovAeu-d-unv. 
BovAev-e-cai— Bovaev-p. &-Bovdrev-e-c'o = é-BovAev-ov. 
BovaAev-e-rat. €-BovAev-e€-To. 

The student will, however, probably learn these 
endings more readily from a practical example, 
and accordingly we pass at once to the conjugation 
of a pure verb, marking the component parts of the 
different tenses and moods by hyphens, so that they 
may be discerned at a glance. 


VERBS IN -2. 
THE PURE VERB Avw, I loose (AcTIVE Voice). 

The Greek Avw and the English loose are obviously 
connected in form as well as in meaning. From the 
same root is our zo lose, which is the same word as 
louse, differently spelt and pronounced. Zo louse is 
the effect of loosing. 

We give in full, as an example of the first class 
of verbs (with vowel-stem), the conjugation of the 
verb Avw, J luose or unbind. But as the pure verbs 
do not possess the second tenses (that is, the second 
perfect active, the second pluperfect active, the 
second future passive, and the second aorist active, 
middle, and passive), examples of these secund 
forms are taken from two mute verbs, namely, rpiBe, 
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EF rwb, and Actw-w (root Asw-), J leave ; and from one 
liquid verb, @amely, galy-w (root day-), I show. By 
this means a complete example is presented. 

We must premise that the English equivalents 
given to the various parts of the verb are only 
approximately correct. In particular, it should be 
observed that the aorist only denotes past time in 
the indicative (and to some extent in the participle), 
and in other moods when it is used in Oratio Obliqua 
to represent an aorist indicative of Recta. Generally, 
the only difference between the present and aorist, 
except in the indicative, is the difference between 
a continuous or repeated action and a simple occur- 
rence of the action. 


CONJUGATION OF A PURE VERB IN -w. 
Active Voice.— Paradigu., 
INDICATIVE MOOD. 
Present.-—Stem dv-. 
1. Avw,* Z loose or am loosing. 
2. Av-ets, thou art loosing. 
3. Ad-e:, he is loosing. 


Sing. 


Dual. 2. Av-erov,* ynu two are loosing. 
3. Av-erov,* they two are loosing. 
Plur. 1. Av-opev, we are lvosing. 
2. Av-ere,* you are loosing. 
3 


. Ad-over, they are loosing. 


Imperfect.—Stem e€-aAv-. 
%-Av-ov,* Twas loosing. 

&-Av-es, thow wast loosing. 
E-rAv-e, he was lvosing. 

. &Av-eror, you two were loosing. 
é-Av-érny, they trvo were lousing. 
é-Av-omev, we were loosing. 

. &-Av-ere, you were loosing. 

. &Av-ov,* they were loosing. 


Sing. 


Dual. 


Plur. 


wpe pw too bop 


Future.—Stem First Aorist.—Stem 


Au-o-. €-Au-ce, 
Sing. 1. Av-o-w,* I shall &-Av-o-a, I loosed, etc. 
louse, etc. 
@ 2. Av-c-e1s. %-Av-o-as. 

3. AU-o-et t-Au-c-e. 
Dual. 2. rAv-e-, etc. €-Av-o-arov. 

3. Au-o- Like é€-Au-0-arny. 
Plur. 1. Av-o- the  ¢-Av-o-apey. 

2. Au-o- Present, é-Av-o-are. 

3. Av-o- &-Au-o-ay, 

First Perfect.—Stem ‘trast Pluperfect.— 

Ae-Auek-., Stem e-Ae-Av-K-. 


Sing. 1. Ad-Au-n-a, DL have e-Ae-Av-n-n, I had 


laused, etc. lovsed, etc. 
2. A€-Au-K-gs. €-Ae-Ad-n-75. 
B. Ad-Au-k-e. * e-Ae-AU-K-€4. 


Dual, 2. re-Ad-n-arov,* 


Plur. 


3. Ae-Au-K-aroy.* 
1. Ae-Ad-K-ayer, 
2. Ae-AU--are. 
3. Ae-AU-K-do. 


Second Perfect. 
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d-A€-Aten-eT oy. 
é-Ae-Au-n-drny. 
e-A€-Ab-u-emey, 
d-Ae-AU-K-erTe. 

é-Ac-Ab-K-erray. 


Second Pluperfeot. 


Sing. 1. wé-gyv-a,t I have e-we-phv-n,t I had 


Sing. 


Dual. 


Plur. j, 


First Perfect.—Stem Ae-Av-x. 


Sing. 


Dual 


Plur. 


Sing. 


Dual. 


Plur. 


appearen, 


appeared. 


Second Aorist.—Stem e-Arwe. 
Sing. 1. €-Aur-ov. 


2. &-Acw-es, ae) 


(Like the Indicative 
Imperfect.) * 


SUBJUNCTIVE MOOD. 


Present. —Stem 
Au-, 

Av-w,* I may loose, 
etc, 

. Atens. 

Aw. 

. Avenroy. 

. Avenrov. 

Av-wmev. 

2. Av-nTe. 

3. Av-wo. 


1, 


wnwhy 


1. Ae-Au-n-w, IL may 
have loosed, etc. 

2. Ae-AU-K-75. 

3. Ae-Au-K- 

. 2, Ae-Au-ne | (Like the 
3. Ae-Au-n- | Present 
1. Ae-Au-k- Swb- 

2, Ae-Au-n- | Junctive.) 
3. Ae-Au-K- 


First Aorist.—Stem 
Avo. 
Ab-o-w,* J may lvose. 

etc. 


Av-o-ps. 

Avu-o- 

Av-o- 

oH 4 | (Like the 
U-o- 

Present 
ee Subjunotir 
icin: ebju ¢.) 
Av-o- 


Second Perfect. 
we-phy-w,t J may hare 
appeared, 
Second Aorist.—Stem 
Aire. 
Sing. 1. Alw-o, I may 
have left. 
2. Alw-ns, etc. 
(Like the Present 
Subjunctive.) 


OPTATIVE MOOD. 


Present.—Stem dAv-. 

1. Av-omu, L 
loose, etc. 

2. Av-ois. 

8. Av-ot. 

2. Av-orror. 

3. Av-oirny. 

1. Av-osuer. 

2. Av-olre. 

3. Av-ovev. 


might 


oy 


Future.—Stem dAv-e-. 
Av-o-ouat, Drevuld louse, 
etc. 

Av-o-, etc. 

Av-o- 
Au-o- 
Au-o- 
Av-o- 
Au-o- 
Au-g- 





(Like the 
Present.) 


First Avorist.—Stem First Pluperfect.—Stem 


Avu-o-. 


A€-Au-k-, 


Sing. 1. Av-c-ayu, I might Ae0-Av-n-ot, LZ might 


loose, etc. 
2. Av-o-aus OF -etas. 


have loosed. 


Ae-Av-k-ais, etc. 


+ The flexions are the same as in the First Perfect. 
t The flexions are the same as in the First Plupesfect. 
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Sing. 8. Av-o-as* or -ete. Ae-Av-k- 
Dual, 2, Av-c-arrov Ae-Au-k- (Like the 
3. Av-o-alrny. Ae-Av-n- : 
et Optatire 
Plur, 1, Ab-a-a:pev. Ae-Au-K- Present.) 
2. Av-o-aure. Ae-Av-K- eee 
3. Av-o-asey OF -€tay, Ae-Av-x- 
Second Piuperfect. Second Aorist.—Stem 
Alr-. 


(Like the 


Sing. 1, we-@hy-ormt. 1. head 
Opt. Present ) 


(Like the lst Pluperfect.) 2. rix-ois 


IMPERATIVE MOOD. 
Present,—Stem av-. First Avrist.—Stem aAv-o-. 
Sing. 2. rAt-e, loose thou, etc. dt-c-ov,* lovse thon,ete. 


3. Av-éTw. Au o-aTw. 
Dual, 2. rv-eror * AU-o-27Tov. 

3. Au-€rwy. Av-o-drey. 
Plur, 2. rXb-ere." Au-o-are. 

3. Av-€rwoay OF -dyrwy. Av-o-drwoay OY -auTwy* 
First Perfect.—Stem Ae-rv-n-. Second Perfect. 
Sing. 2. rX€-Au-n-c.* we-pyy-e,* 


3, A€-Au-K-€TwW. 
Dual. 2. Xe-Av-n-eroyv 
Ae-Au-K- er wy. 
Ae-AU-K-ETE, 
Ae-Av-x-€rwoay or 
-OvT ay. 


(Like the 1st Perfect ) 
Second Aorist.—Stem 
€-Aln-. 

Sing. 2. Atm e. 
(Like the Present 
Imperative.) 


Plur. 


go 19 99 


INFINITIVE MOOD. 

Av-ew, to loose, to be loosing. 
Av-g-ey, to be about to lunse. 
Ad-o-at, to loose, tv have loosed. 
Ae-Au-n-evat, to hare loosed. 
me-pn-v-e-vai, tv hare appeared, 


Present. 
Future. 

First Aorist. 
First Perfect. 
Second Perfect. 


Second Aorist. Arn-etv, to leare, tu have left. 
PARTICIPLES. 

Present Av-wy, lousing. 

Yuture. Av-o-wy, about lnasing, 


First Aorist. 
First Perfect. 
Second Perfect. 
Second Aorist. 


Au-o-as, having loosed. 
Ae-xu-n-ws, having lensed. 
we-ony-ws, haring appeared. 
Auw-ov, having left. 


—_ 





The connection of the parts will become obvious 
if we put the stems together. 


STEMS. 

Present. Imperfect. Future. First Aorist. Furst Perfect. 
Av-. €Av-. Aue-. éAve-. AeAuk-. 
First Plunerfect. Second Perfect. Second Pluperfect. Second Aorist. 
eAcAuK-. wepny-. ewedny-. éAcw-. 


The first thing which the student should do is to 
make himself familiar with the stems. Having got 
the stems, he will easily acquire the rest. 
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After he has learnt to recognise the connection 
and derivation of the several parts, and so formed 
some idea of the perfect simplicity of the whole, he 
should commit the entire paradigm to memory, and 
not pass on until he has accomplished the task. 
He will find that the effort will be more coee com- 
pensated by the gain. 

It is customary in Greek grammar to give four 
parts of the verb as the principal parts, or those 
parts from which the others may be formed—viz., 
the Present, the Future, the Perfect, and the Aorist. 
The connection of the other parts with these four 
is shown in the table of stems given above. This 
may be seen in the following examples—riw, J 
honour ; Bovraetw, I advise ; and Aovw, J wash :— 


Present, Future. Terfect. Aorist, 
Tiw. rlow. TE-TikaG. &rioa. 
BovAevo. BuvAevow. Be-Bovrevnn. eBovdrcuoa. 
Aovw. Aovow. A€-Aoura. EAovea. 


Here we have the same parts in their stems :— 


Pres. Stem, Future Stem Perfect Stem. Aorist Stem. 
Ti. TLO- TE-TiKe. e-Tia-, 
BovAev-. BovaAevo-. Be-BovaAcur-. €-BovAcvo-. 
Aov-. Aouve-. Ae-Aauk-. €-Aoua-. 


From these the other parts are readily formed. 
Take ric- as an example — 


Tho. 


Tig-ew, Tio-wy, eric-a. Tio-atpl, 


Tig-at, Tio-as, etc. 


tlr-w, Tio-otml, 
What these parts are the student must learn from 
the paradigm. 

He may be assisted in becoming acquainted with 
the verb in different ways. Let him, with that 
view, study this table of 


THE PERSONAL TERMINATIONS OF THE ACTIVE 
VOICE. 
Singular. Dual. 


PRINCIPAL TENSES 


Plural. 


ee a “), “ELS, “EL, “ETON, ~ETOV. -OMEV, -ETE, -OVTH. 
The Subj 

all feats “@, "DS, -- “TOV, -NTOV. -wKEY, -n7¢, -wot. 
Ind. Perf. -a, -as, -€. -aTov,-aroy. -auey, -are, -ac. 


HISTORIC TENSE. 
Ind.Imperf. -ov, -es, -e. 
lst Aorist. -a, -as, -e. 
Pluperfect. -n, -ns, -e:. 


-€TOV, -ETHV. -OUEV, -ETE, -OY. 
“ATOV, “ATHY. -AULeV, “ATE, -ar. 
-E€TOV, -ETNY. -EMEY, -ETE, -ETAV 


Optative? } “fl, “tS, -L. “bTOV, <tTNV, -imeYv, <(Te, “LED. 


IMPERATIVE. 


Pres. and 
Perfect -€, -€T@. -ETOV, -ETWY. “ETE, -€TWTAY,. 
Aorist, “OV, “ATW. -QTOY,-AT@Y. -aTe, -aTwoar, 


ENGLISH LITERATURE. 


Observe certain characteristics, and see how they 
gre preserved in their several forms. Thus ¢ is the 
characteristic of the future. Accordingly, o is found 
in the future indicative, in the future subjunctive, 
in the future infinitive, and in the future participle. 
From the future the first aorist is immediately 
derived,’and so the o appears in its forms. In the 
first aorist forms, however, the o is connected, not 
with o, but with a, forming oa. This, then, may be 
considered as the characteristic of the first aorist ; 
and this characteristic runs through all the forms of 
that tense. Thus, when the characteristic of a tense 
is known, it is easy to ascertain what part of the 
tense any particular form is, and how it stands 
connected with other parts of the same stem, as 
well as with other stems, and with the common 
root. 

Several of the forms of the verb recur, and they 
are distinguished in the paradigm by an asterisk. 
Let the student collect these and compare them 
together, until he is familiar with them, assigning 
each to their several positions in the verb. Thus, 
Avow is cither the first person singular indicative 
future active, or it is the first person singular of the 
first aorist subjunctive. Avoa occurs twice, as (1) 
the third person singular optative first. aorist active, 
and (2) the infinitive of the first aorist active. It 
will be seen again as (3) the second person singular 
imperative first aorist middle. (The student will 
carefully note that the accent distinguishes one af 
these forms from the others.) 

As an exercise, the student should write out in 
full, in the active voice, the three verbs tiw, BovAeva, 
and Aovw, given above. Having written them care- 
fully several times over from the copy, he should 
write them out from memory, beginning with one 
tense, then taking two tenses, then three tenses at 
a time, until he can accomplish the whole. 

He may then write out the ensuing exercises, 
giving from memory the Greek forms required, 
and assigning, also from memory, the English 
significations, 


= EXERCISE 66. 

Translate into English :— 

1. Avwy. 2. Avoew. 3. Aver. 4. AéAuna. 5. 
"EAeAUKy. 6. Avow. 7. Avooltny. 8. Avaos. 9. 
Avérw. 10. Avere. 11. ’EAvoy. 12. Adoe. 13. 
Avouey, 14. *EAvéerny. 15. Avomu. 16. “EAvoa. 
17, AédAuxe. 18. “EAvce. 19. Adoamst. 20. Adcor. 
21. Avedrwy. 22. Adcas. 23. AeAvew. 24. AdAuxas. 


25, *EAeAvwerav. 26. “EAucay. 27. AeAvKac:. 28. 


Avoare. 29. Avopns. 30.-Mépnvas. 31. “EAures. 
32. Alxps. 33. Alwois. 34. Arwérw. 35. Armav. 
36. Tlepyvdvas. 37. 'Ewephyns. 38. Megfva:. 39. 
Adcete. 40. Avoesay. 
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EXERCISE 67. 
Translate into Greek :— 
1. I have appeared. 2 Ye two left. 8. He 


might leave. 4. Ye might leave. 6. They loose. 
6. They may loose. 7. They might loose. 8, Ye 
might have loosed. 9. Loose thou. 10. Let them 
loose. 11. I have loosed. 12. Ye will loose. 13. 
They may have loosed. 14. He might have loosed. 
15. To loose. 16. To be about to loose, 17. Being 
about to loose, 18. Having loosed. 19. He may 
loose. 20. They two had loosed. 21. Ye two 
might loose. 22, Ye two may loose. 23. They 
have appeared. 24. Ye two have appeared. 25. 
He has appeared. 


KEY TO EXERCISES, 


Ex. 64.—1. The file consisted of a hundred men. 2 The 
time was (lit. i¢ was of time) a, little before sunset. 8. The 
laws are the punishments of transgiessors, 4, The punishinent 
for these things (or for these nen) 15 death, 5. Corn fatled, and 
could not be purchased. 6. You may seo the mountain, 7. 
The valour of Agesilaus was a pattern. 8. We have no break- 
fast. 9. I will be the convener. 10. This man is the victor, 
11. I am one of these. 12. The king thinks that you are his 
(subjects). 18, The planting of trees, therefore, is part of 
(belongs to) the art of agriculture. 14, They have a market. 
15. We were in extremities, 16. Cyrus was in this condition. 
17. This will bein your power. 18, There is no little good in 
harmony. 19. To violence belong enmities and dangers, 20. 
I wish to be superior to my friends in (or by) care, 21. Agesilaus 
was present bringing gifts, 22. Ships had come (lit. were 
present) to Cyrus from the Peloponnesus. 

Ex. 65.—1. Todro én’ euoe (émi cuoi] carey. 2, Oi vduoe emi 
coi ciow. $8. ‘Emi aot car ofrov mptagBa. 4. ’Emi rote wode- 
pious Hv mapevar, 5. "Emi mavoiv ayabots ears mepreivar, 6. 
’En’ €poi €otar rp mode. mpogeivar, 7. Ai (nulae rois auaprwAocs 
mpdcecow, 8. ‘H empedcca on twy didwy nacty érre mapaderypa. 
9. Ab vyes tp Pagirer mpoceary. 


ENGLISH LITERATURE.—V. 
{Continued from p. 267. } 


THE ‘CANTERBURY TALES” (continued). 
OF the other portion of the poem, the tales them- 
selves, we must speak but briefly. We have already 
pointed out the judgment with which Chaucer 
adapted the tale to the teller. The stories may be 
roughly divided into two classes—the dignified or 
pathetic tales related by the higher and more edu- 
cated class of the pilgrims ; and the broad, coarse, 
but humorous stories told by the travellers of lower 
rank. ‘The first and longest of the tales of the first ‘ 
class is the Knight's tale, which contains the story 
of Palamon and Arcite, derived no doubt by Chaucer 
from Boccaccio. It is the story of Palamon and 
Arcite, aromance of love and chivalry, of which the 
characters and the scene belong to ancient Greece, 
while the manners are mainly those of medisevalism. 
The poem might stand by itsclf as a work of no 
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inconsiderable length, since it consists of 2,250 
verses. It is founded on the much longer pro- 
duction of Boccaccio, called the “ Teseide,” Theseus 
being one of the characters, and is the same story 
which has.been told in the play of Zhe Two Noble 
Kinsmen. The Squire's tale is suited to the cha- 
racter of the squire. It is a wild story of love 
and enchantment, probably of Oriental origin, and 
only half finished. The Man of Law's tale is the 
pathetic story of Constance, borrowed by Chaucer 
from the “ Confessio Amantis” of Gower, as it had 
been by Gower from earlier writers. The Doctor 
of Physic tells the Roman story of Virginia. The 
Prioress relates the characteristic story of a little 
Christian child murdered by Jews, and of the 
miracles that followed his death and revealed the 
crime. The Clerk’s tale, one of the most pathetic 
tales ever told, is the story of Patient Griselda, 
since made familiar in many forms to all readers, 
but then told in English for the first time, being 
the last tale in the “ Decameron.” 

Among the stories of the second class, the most 
humorous perhaps are those of the Miller, the Prior, 
and the Canon’s Yeoman; but the first and second 
of these, like most of Chaucer's humorous tales, are 
much too coarse to suit the taste of the present 
day, though their morality of thought and purpose 
is always pure and true. The Parson’s tale is of a 
class by itself. It is in prose, and is, in fact, a 
sermon or moral discourse. 

The foltowing powerful description of the Temple 
of Mars and its decoration is taken from the Knight's 
tale :— 

And downward on a hil under a bent,! 

Ther stood the Tempul of Marz Armypotent, 
Wrought al of burned steel of which thentre® 
Was long and streyt, and gastly for to see. 
And thereout came a rage and such a prise, * 
That it made all the gates for to rise. 

The northen light in at the dore schon, 

For window qn the alls ne was ther noon, 
Thorugh the which men might no light discern, 
The dores were alle ademauntz‘ eterne, 
I-clenched overthwart and endelong3 

With iren tough ; and for to make it strong 
Every piler the tempul to susteine 

Waa tonne greet, of iren bright and schene :6 
Ther saugh I first the dark ymagining 

Of felony, and al the compassyng ; 

The cruel ire, ees rad as eny gleede ;7 

The pikepurs,§ and eek the pale drede ; 

The amyler with the knyf under his cloke ; 
The schipne brennyng? with the blake smoke ; 
The tresoun with the murthoryng in the bed ; 
The open werres, with woundes al bi-bled ;!° 


1 A bend—that is, a slope. 

* The entry. This contraction is very common in Chaucer. 
3 Press or crowd. 7 Spark. 

* Adamant. 8 Pickpurse, thief. 

5 Across and along. ® Ships burning. 

6 Shining. 10 Blod, covered with blood. 
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Contek" with bloody knyf, and sharp manace ;8 
Al ful of chirkyng!? was that sory place. 

_ The slur of himself yet saugh I there, ¢€ 
His herte blood!* hath bathed al his here ;'5 
The nayl y-rlrove in the schode’é a-nyght; 
The colde deth, with mouth gapyng upright. 
Amyddes of the tempul sat. misehaunuce, 
With sory comfort and evel contenaunce : 
I saugh woodnes!? laughyng in his rage : 
Armed complaint, outhees,!® and fliers outrage. 
The carroigne’? in the busshe, with throte y-corve ; 
A thousand slain, and not of qualine y-storve ;2 
The tiraunte, with the proye by force y-raft ; 
The town destroied, there was no thing laft. 
Yet saugh I brente the schippes hoppesteres ;*! 
The hunte® stranglod with® the wild beres : 
The sowe freten** the child right in the cradel ; 
The cooke i-scalded, for al his longe ladel. 
Nought beth forgeten the infortune of Mart ; 
The carter over-ryden of his cart, 
Under the whel ful lowe he lay adoun. 
Ther wer also of Martz divisioun,% 
The barbour,% and the bowcher, and the smyth, 
That forgeth scharpe swerdes on his stith. 
And all above depeynted in a tour 
Saw I conquest sitting in gret honour, 
With the scharpe sword over his heed 
Hangyngo by a sotil twyne threed.®7 


Chaucer's was a complete human nature—as com- 
plete as Shakespeare's, though with less of philo- 
sophical depth and stately enrichment. The poet. 
of the “Canterbury Tales” has the simplicity of a 
child, combined with the knowledge of a man, 
Though a scholar and an accomplished writer, his 
treatment of the joys and sorrows of human life 
has in it something elemental and primitive; yet 
he could depict society like a courtier and a man 
of the world. Though his chief work was never 
completed, it remains a noble monument of the 
genius of a great Englishman who died more than 
a century and a half before the fulness of the 
Elizabethan age. 


FROM THE DEATH OF CHAUCER TO THE ELIZ:\- 
BETHAN PERIOD. 


With the death of Chaucer and his few eminent 
contemporaries the first period of English litera- 
ture closes, and it is succeeded by a period of 
literary dearth. The last half of the fourteenth 
century was, as we have seen, in England, an age 
of national unity and national glory, of religious 


NM Contention. 3 Shricking. 

18 Menace. 1¢ Heait’s blood. 3 Hair. 

16 Driven into the hair—i.e., into the head. - 

7 Madness, % Outcry. 

19 Carrion, corpse. 

% Not dead of disease. To storve or starve is to die. 

%1 “Schippes hoppesteres” is probably the dancing ships, 
from the motion of a ship on the waves, 

2 Hunter, 83 With is frequen‘ly used for by. 

*% Devouring. 35 Of the company, the army of Mars. 

% The barber-surgeon. 

7 The refercnce is to the sword of Damocles. 
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and intellectual energy. But, for the century 
which followed, England was torn by the civil con- 
flicts arising”out of the claims of the rival houses of 
York and Lancaster. The flower of her nobles fell 
in the field or on the 
scaffold ; but the dis- 
tresses eof the nobles 
can have been but 
small in comparison 
with those of other 
classes. In respect of 
foreign policy, except 
during the — short 
though brilliant inter- 
lude of Henry V.’s 
French wars, the 
power and influence of 
England sank very 
jow. The religious 
movement, which 
seemed under Wiclif’s 
leading to promise so 
much, appears to have 
shared the fate of all 
premature efforts. The 
severe persecution of 
the Lollards under the 
Lancastrian kings, the 
errors and excesses of 
their own leaders, and the preoccupation of men’s 
minds with the stern realities of civil war, seem 
between them to have been wholly fatal to the 
reforming spirit which Wiclif had kindled ; though 
subsequent events showed that there was more of 
his spirit left among the masses in England than 
might have been thought. Moreover, the slaughter 
and ruin of so many of the cultivated classes during 
the civil conflicts of course redaced the number of 
those for whom books would be written to far 
below what it had once been. From all these 
causes, the country between the death of Chaucer 
and the re-settlement of the English crown upon 
the family of Tudor, which we have taken as the 
sec6nd period of English literary history, was one 
extremely unfavourable to literature, and singu- 
larly barren of any valuable literary fruit. Indeed, 
though England produced many writers during 
this century, there is not one of them who, in 
almost any other age, would be thought worthy of 
mention. The best known among them are two 
poets, Occleve and Lydgate, the former a lawyer, 
and apparently a contemporary of, though very 
much younger than Chaucer: the latter a monk, 
who flourished a few years later, and who was a 
skilful versifier, though no poet. 

Yet, with all its barrenness, one event makes 
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the later years of the fifteenth century a great 
epoch in the history of our literature, and that 
is the introduction into England of the art of 
printing, which took place probably about the 
year 1474, This art 
had been used in Ger- 
many for twenty or 
thirty years previ- 
ously; but the honour 
of its introduction into 
England is due to 
William Caxton, a 
learned and laborious 
scholar and author, 
who during a resid- 
ence abroad acquired 
the art, which he im- 
parted to his country- 
men. Before the close 
of the century Caxton 
found many imitators, 
and printing ~ presses 
became numerous, not 
only in London, but 
in Oxford and several 
other cities. 

In Scotland during 
the same period the 
literary spirit was far 
more active than in England. A national Jitera- 
ture in Scotland had begun with Barbour, Arch- 
deacon of Aberdeen, who flourished during the 
latter half of the fourteenth century, and was 
thus a contemporary of Chaucer. His principal 
work is a long poem in which he relates the 
adventures of Robert Bruce. The literature of 
which he may be said to have been the founder 
was as thoroughly national as that of England; and 
the language in which it was composed, though 
not identical with the literary language of England 
at the same period, was not less highly cultivated. 
It was the language of the Scottish Court, and of 
the educated classes in Scotland; and it bears 
much the same relation to the present Lowland 
Scotch dialect that the literary English of the same 
date does to the ordinary spoken language of to- 
day in England. The early Scottish writers them- 
selves were careful to assert that they wrote Scotch, 
not English. Among the successors of Barbour 
during the fifteenth century the most celebrated 
are Wyntoun, the author of a metrical chronicle, 
principally of the history of Scotland; King 
James I. of Scotland, the romantic story of whose 
capture and captivity in England is so well known, 
and who wrote the * King’s Quhair” in honour of 
the lady of whom he was enamoured; William 


Ny \ 
\ 


NEPEAN 
lies RANK a 


> iorO 3. 
. aw ; ‘ \ ve 


828 


Dunbar, a poet of considerable power; Gawain 
Douglas, Bishop of Dunkeld, the first translator of 
Vergil's “ neid” into any English dialect (for we 
may now venture to call his language English, 
though he would have been but little pleased to 
hear it so called) ; Robert Henryson, or Henderson ; 
n poet known among his contemporaries as Blind 
Harry, or Harry the Minstrel, author of a narrative 
poem in honour of William Wallace; and the 
accomplished knight Sir David Lyndsay. It would 
be inconsistent with the plan of these elementary 
lessons to go into any elaborate examination of 
the works of these early Scottish writers; but it 
must by no means be overlooked by the student of 
English literature, and we have said enough to 
intimate its importance. 

With the accession of Henry VII. to the throne 
of England, the second period into which we have 
divided the history of English literature ends. Not 
that any great revival of literary energy, or any 
great change in the condition of our literature, is 
to be seen upon this event; but England was at 
this time brought under new influences which in 
the end produced great results. So long as the 
country was wasted with civil war, or paralysed by 
universal distrust, any real progress in literature or 
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learning was impossible. But with the close of the 
dynastic struggle the danger of civil war was at an 
end. Domestic peace and the influence of a strong 
government brought with them increasing wealth 
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and prosperity. Men were at leisure for the pur- 
suits of peace, and England was in accondition to 
take her place in the race for learning. In the 
fifteenth century the decisive test by which 
advancement in learning was to be measured was 
knowledge of the Greek language. Among many 
Continental nations, and especially in Italy, the 
Greek language and literature had been studied 
for the greater part of the century. But now 
for the first time we find Greek regularly taught, 
and a high degree of Greek scholarship attained 
in England. And this in its turn, while it was 
partly caused by, largely increased that close 
communication between English and foreign 
scholars which was necessary in order to give 
to England the full benefit of what had been 
achieved in other countries. All these causes con- 
tributed to prepare the national mind in England 
to receive its share of that great wave of intel- 
lectual energy which was beginning to sweep over 
Europe, and to render possible the literary glories 
of the sixteenth century, 

The reign of Henry VII. itself has little literary 
fruit to show. Stephen Hawes was a poct once 
famous ; but his many } oems, of which the chief is 
an allegorical work, ‘“ The Pastime of Pleasure,” are 
now almost forgotten. A little later in date than 
Hawes was another poct, Alexander Barclay, whose 
chief work is a translation from the German of 
Sebastian Brandt’s satire, ‘‘ The Ship of Fools.” 

John Skelton belongs to the reign of Henry VII. 
and the early part of the next. He was a church- 
man by profession, and his scholarship is spoken of 
by no less a scholar than Erasmus in terms of the 
highest admiration. He was a voluminous writer, 
both in Latin and English; but what he best de- 
serves to be remembered for are his humorous and 
satiric poems in English. The great butt of his 
satire was Cardinal Wolsey; and no doubt the 
great popularity of these poems, and probably, 
too, the impunity of their author, were due to 
the universal unpopularity of the Cardinal. To 
 modesn taste, these satires are wholly destitute 
of poetical power; but they are not without 
humour, though their chief characteristic, and no 
doubt at the time their chief merit, was their 
exhaustless fertilitv of abuse. he jingling metre 
in which Skelton wrote, and the plainness of his 
abuse, may be well understood from a single 
specimen of a very few lines. The contrast between 
Wolser’s pride and his low birth are delicately 
alluded to as follows :— 


But this mad Aimalek, 
Like toa Mameluhc, 

He regaracth lords 

No more the potshords ; 
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He is in such elation 
Of his exaltation, 
And the supportation 
Of our sovereign lord, 
That, God to record, 
He ruleth all at will 
Without reason or skill; 
Howbeit the primordial 
Of his wretched original, 
And his base progeny, 
And his greasy genealogy, 
He came of the sang royal 
That was cast out of a butcher's stall. 


In the reign of Henry VIII. we need hardly 
remind our readers, the Reformation was in pro- 
vress, The great religious struggle was convulsing 
Europe, and England not less than other countries. 
‘The intellectual atmosphere was essentially religious 
and controversial, and the literature of the day is 
in the main of a corresponding character. Theo- 
logical treatises, sermons, serious didactic and 
philosophic writing, form its staple. 

One consequence of this character in the litera- 
ture of the period deserves the careful attention 
of every student. It is an invariable law in the 
history of literature that the weapon is not forged 
till it is needed. No form of literary composition 
comes into existence till the time has come when 
men’s thoughts require that form for their due 
expression. Up to the time at which we ae 
speaking, any literature in English having anything 
artistic about it had been the literature of pleasure, 
and its form, therefore, was naturally almost ex- 
clusively poetical. There had, no doubt, been con- 
troyersies enough carricd on in England, as that 
between Nominalists and Realists, and others upon 
like questions of philosophy. But except for a 
short time in the days of Wiclif, controversy and 
speculation had till now been amongst philosophers, 
and on subjects which concerned them alone. 
They had, therefore, naturally been carried on in 
Latin, the language of the Icarned. But the 
questions now at issue were questions which con- 
cerged every man. ‘The theologians and philo- 
sophers of the Reformation period had fo address 
themselves not to the learned class, but to the 
nation ; and they aimed not merely at compelling 
the assent of men's judgments, but at engaging 
their sympathies and rousing them to action. For 
this purpose they needed an instrument of a 
compass and variety unknown before. ‘The forma- 
tion of English prose style therefore dates from 
this period. 

A very judicious critic, Hallam, pronounces Sir 
Thomas More to have been the first who wrote 
good English prose. More was unquestionably the 
first in learning, in genius, and in integrity among 
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the Englishmen of his day. He was known and 
respected among scholars throughout all Europe ; 
filled the highest offices in the State with equal up 
rightness and ability; and at Inst died on the 
scaffold for his fidelity to the Roman Catholic 
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aith., Among his works, the one which is best 
known in the present day is his ‘“ Utopia,” in which 
he develops his views of government and political 
systems by depicting an ideal republic. The 
“Utopia” was written in Latin, but More's English 
writings are numerous, most of them being tracts 
bearing upon various phases of the great con- 
troversies of the day. His English work of most 
permanent interest is “The Life and Reign of 
King Richard III.” 

Among the leaders of the English Reformation 
were many copious and fluent writers, Cranmer and 
Latimer perhaps standing first among them. Less 
serious in purpose, but of not less interest in the 
present day, are the translation by Lord Berners of 
the great Chronicle of Froissait, and the works of 
Roger Ascham. The learned Ascham was tutor to 
both Queen Elizabeth and Lady Jane Grey. He 
left behind him two works, “ The Schoolmaster,” a 
treatise on education, and “ 'Toxophilus,” the object 
of which is to explain and encourage the use of the 
bow. 

But there can be no doubt that by far the most 
important prose works of the reigns of Henry VIII. 
and his successor—most important in the history 
of literature, no less than from other and higher 
points of view—were the several translations of 
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the Bible into the English tongue, and the com- 
pilation of the Book of Common Prayer. It must 
be remembered that each of the long series of 
versions, beginning with that of Tyndale and 
Coverdale in Henry VIII.’s reign and ending with 
our present authorised version in James I.’s, was 
not a separate, independent translation, but, 
speaking generally, each was founded upon and 
largely influenced by its predecessor. And each 
of the various forms in which the Book of Common 
Prayer was from time to time issued was only a 
comparatively slight modification of the book 
previously in use. And if this be borne in mind, 
and it be further remembered how many thousands 
of men and women must in successive generations 
have derived all their literary enjoyment and 
formed their literary taste from little else than the 
English Bible and Prayer-Book, it will not be 
difficult to realise hqw great and lasting the in- 
fluence even of the earliest translators and com- 
pilers must have been in developing the faculty of 
literary enjoyment, cultivating the national taste, 
and establishing and maintaining a high standard 
of tone and style in English prose-writing. 

We have reserved to the close of this lesson the 
works of the two poets who adorned the latter 
portion of the reign of Henry VIII. The Earl of 
Surrey and Sir Thomas Wyatt were little removed 
in actual date from Barclay, Skelton, and others 
whom we have already mentioned, but in the style 
and character of their poetry there is the widest 
gulf between them: the one batch of poets con- 
nect the age of Henry VIII. with the darker 
period that preceded ; the other are the harbingers 
of the Elizabethan day. 

Sir Thomas Wyatt was the elder by some years 
of these illustrious friends, having been born in 
1503, and died in 1542. From his wit and accom- 
plishments he was one of the most brilliant orna- 
ments of the Court of Henry VIII., and his public 
career was distinguished, but he dicd in the very 
prime of life. His character, as painted by Lord 
Surrey—and Lord Surrey’s sketch is in harmony 
with all we learn of Wyatt from other sources—is 
singularly attractive. 

Here are a few lines from Surrey’s Elegy :— 


A visage stern and mild; where both did grow, 
Vice to contemn, in virtue to rejoice . 

Amid great storms whom grace assured so, 
To live upright, and smile at Fortune's choice. 


Lord Surrey was born about 1517. He was heir- 
apparent to the dukedom of Norfolk, and the 
leading representative of the ancient and noble 
house of Howard. His rare mental gifts and 
noble and generous character made him, during 


THE NEW POPULAR EDUCATOR. 


his short career, the very ideal of the chivalrous 
noble. At the very close of HenrygVIII.'s reign 
Surrey, together with his father the Duke of . 
Norfolk, was thrown into prison on a charge of 
treason. There does not seem to have been the 
slightest pretext for any such charge, and probably 
it is to be ascribed to the jealousy and ill-will of 
the reigning favourite, Hertford. Surrey was, how- 


ever, found guilty after the mockery of a trial; 
and one of the last acts of the king’s life—the 
last of his long series of crimes—was to order his 
execution. 


The poetry of Wyatt and Surrey is very similar 


in its general character, though Surrey was de- 
cidedly the greater poet of the two. 
both are generally short, and for the most part on 
amatory subjects. 
Italian models ; and they show a smoothness and 
ease of versification, and a delicacy and refinement 
both of thought and expression, quite unknown 
to any poet since Chaucer. 
remembered, also, as the first to introduce blank 
verse into England. This metre he derived, no 


The poems of 


They are clearly formed upon 


Surrey deserves to be 


doubt, from the Italian, and he used it in his trans- 
lation of two books of the “ Aneid” of Vergil. 

A single specimen of one short poem of Surrey 
is all that our space allows us to give. It is a fair 
example of his style :— 


tive place, ye lovers, here before 
That spent your boasts and brags in vain ; 
My lady's beauty passeth more 
The best of yours, I dare well sayen, 
Than doth the sun the candle light, 
Or brightest day the darkest night. 


Aud thereto hath a troth as just 
As had Penelope the fair ; 

For what she saith ye may it trust, 
As it by writing sealéd were ; 

And virtues hath she many m0’ 

Thafi I with pen have skill to show. 


I could rehearse, if that T would, 
The whole effect of Nature's plaiut, 
When she had lost the perfect mould, 
The like to whom she could not paint ; ¢ 
With wringing hands, how she did cry, 
And what she said, I know it, aya 


I know she swore, with raging mind, 
Her kingdom only set apart, 
There was no loss by law of kmd 
That could have gone so near her heart ; 
And this was chiefly all her ain, 
‘*She could not make the line again.” 


Sith Nature thus gave her the praise, 
To be the chiefest work she wrought, 

In faith, methink, some better ways 
On your behalf might well be sought, 

Than to compare, as ye have done, 

To match the candle with the sun. 
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q (Continued from p. 278.) 
READINGS IN FRENCH. 
JACOPO. 

On aime a recueillir, comme un religieux souvenir, 
tout®ce, qui appartient & la vie des hommes 
‘llustres. A ce titre l’anecdote suivante ne sera 
pas sans intérét, car vous connaissez tous son 
principal héros - Napoléon! 

Par un beau jour d’été, deux jeunes enfants, un 
garoon et une petite fille, s'‘amusaient & courir dans 
un magnifique jardin d’Ajaccio en Corse. Tous les 
deux, armés d’un filet pour prendre des papillons, 
se livraient avec ardeur & la poursuite de ces jolis 
insectes. 

C’étaient Napoléon, l'un des fils de Charles Bona- 
parte et de Loetitia Ramolini, et la petite Elisa, sa 
soeur. ; 

Les deux enfants se dirigérent vers un bouquet 
de lilas situé a lVextrémité du jardin, qu'une 
simple haie séparait de la campagne. Presque au 
méme instant, les deux filets se posérent sur un 
branche od venait de s’arréter un papillon ; mais 
celui-ci, faisant un ricochet, s‘échappe, et, s’élevant 
en zigs-zags dans les airs, prend sa course par-dela 
la haie et s’élance dans la campagne. 

‘‘Ah! Napoléon, qu’est-ce donc que tu viens de 
faire?” 

“Je viens de franchir un défilé pour gagner la 
bataille. Suis-moi.” 

Alors écartant les branches, prenant sa sceur par 
la main, il lui facilite le passage de l'autre cété du 
jardin. Libres alors, ils »’élancent a la poursuite du 
fugitif et ne tardent pas & se trouver en rase 
campagne, Tout a coup, Elisa pousse un cri; dans 
son ardeur elle a heurté une petite paysanne qui 
portait au bras un panier rempli d’ceufs; elle l’a 
renversée avec son fardeau, et les ceufs brisés 
gisent & terre. 

“ Sauvons-nous,” dit tout bas Elisa a Napoléon : 
‘‘ cette petite ne nous connait pas; retournons vite 
a la maison, maman n’en saura rien.” 

“Se ne me sauverai pas, moi,” fit Napoléon: “ je 
reste. Vois cette pauvre petite, comme elle se 
désole ; c’est nous qui sommes la cause du malheur 
qui lui est arrivé ; c’est nous qui devons le réparer.” 

Elisa, honteuse, rougit et baissa les yeux; mais, 
comme elle avait bon coeur, elle s’approcha de la 
petite, qui continuait & pleurer; elle essuya ses 
larmes, et se mit & ramasser les ceufs qui n'avaient 
point souffert; hélas! plus des deux tiers étaient 
cassés. 

“‘Hélas!” disait la petite en sanglotant, “que 
devenir? en voilA au moins pour un petit écu de 
perdas! Que dire & maman quand je vais étre de 
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retour? Je vais dtre battue, ef le produit de ces 
ceufs qui devait faire vivre notre famille pendant 
trois jours |” 

“ Allons ! calme-toi,” dit Napoléon, en lui donnant 
deux petites piéces de monnaie qu'il avait dans sa 
poche ; “ voila déja une partie du prix de tes ceufs ; 
suis-nous pour le reste.” flisa s'approcha et lui 
dit mystérieusement & loreille : 

“ A quoi penses-tu donc, Napoléon? Nous allons 
étre au moins pour trois jours au pain sec et & l'eau.” 

“ Nous avons cassé les ceufs,” répliqua Napoléon, 
“ i] faut les payer.” ; ; 

En ce moment on entendit la voix percante de la 
bonne qui faisait retentir lair des nomsde Napoléon 
et d'flisa. 

“ Nous voici! nous voici!” répondirent ensemble 
les deux enfants. 

“Ah! c'est bien heureux! depuis deux heures 
que je vouscherche. Quelle est donc cette petite?” 
ajouta la bonne en voyant la paysanne qui marchait 
derriére Napoléon. 

‘“‘C’est nous,” dit Napoléon, “ qui avons cassé ses 
ceufs en courant aprés les papillons; et je méne 
cette petite & maman pour qu'elle paie le dégat que 
nous avons fait.” 

Peu d'instants aprés, la bonne et les deux enfants, 
suivis de la petite paysanne, entrérent dans une 
salle ot était réunie la famille Bonaparte. Madame 
Leetitia prit la parole : 

“ Napoléon, Elisa, je vous avais fait cadeau d'un 
filet; mais vous m’avez désobéi en franchissant la 
haie et en courant plus loin a travers la campagne; 
rendez-moi vos filets, cela vous épargnera l'occasion 
de me désobéir encore.” 

“Maman,” fit Napoléon, “c'est moi qui suis 
coupable ; c'est moi qui ai entrainé Elisa.” 

La petite fille ne dit mot, mais elle sauta au cou 
de son frére. 

“Ma sceur,” dit l'archidiacre d’Ajaccio, “ péché 
avoué est A moitié pardonné: je demande grdce 
pour Napoléon.” 

“Oh bien! mon oncle,” dit Elisa, “demandez 
grace aussi pour moi, je vous en prie, car j'ai fait 
bien plus de mal que lui.” 

“ Et quel si gros péché as-tu donc commis?” dit 
le vieillard vénérable en souriant ; “ parle franche- 
ment, et je te promets d'intercéder pour toi.” 

‘lisa, un peu rassurée par la promesse de son oncle, 
commenga, d’une voix tremblante, son récit. Elle 
raconta comment elle avait renversé la petite pay- 
sanne, et comment ses ceufs avajent été brisés. 

“ Allons! c’est trés-bien, Elisa, tu as été franche ; 
comme ce n'est pas trop ton habitude, je veux t’en 
récompenser en me chargeant de solliciter aussi ta 
mére en ta faveur.” 

“Maman,” dit alors Napoléon, “j'ai encore un 
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griice A vous demander. Vous me donnez dix sous 
par semaine pour mes menus plaisirs. Eh bien! 
achevez de payer les ceufs de cette pauvre petite 
qui attend la ce que tout cela va devenir, et vous 
ne me donnerez plus rien jusqu’a ce que nous 
soyons quittes.” 

“D'accord,” dit Madame Leoetitia en faisant 
approcher la petite paysanne, et lui donnant un 
petit écu. ‘ Napoléon, en voila pour six semaines.” 

Lienfant courut & Napoléon, et voulut lui re- 
mettre les deux piéces de monnaie quelle avait 
recues de lui au moment od l’'accident était arrivé ; 
mais il refusa. 

Cette probité plut & Madame Bonaparte, qui 
alors interrogea la petite paysanne. Elleapprit que 
c'était la fille d’un pauvre pécheur, que sa mére 
était malade, qu'elle demeurait dans une chétive 
cabane, sur le bord de la mer, & quelque distance de 
lendroit od son panier avait été renversé. 

“Ta mére est malade, dis-tu, mon enfant? celle 
n'a pas de médecin qui lasoigne, sans doute. J'irai 
la voir.” 

“Oh! maman, je vous en price,” s‘écria Napoléon, 
“allons-y tout de suite. Nous reconduirons Char- 
lotte.” 

“ Volontiers,” répondit Madame Bonaparte. “ Al- 
lons, mes enfants, partons.” 

Les enfants ne se le firent pas répéter. Quelques 
instants aprés, ils arrivérent au pied d’un rocher. 

“Crest la,” dit Charlotte, en désignant une misé- 
rable cabane. 

Lorsqu’ils entrérent, un jeune garcon de douze 
ans était occupé & faire un filet; une toute petite 
fille était assise & terre et mangeait une crodte de 
pain; une enfant beaucoup plus jeune encore, 
dormait dans wun berceau cassé, couvert d'une 
vieille courtepointe presque en lambeaux. 

La cabane contenait & peine quelques meubles 
indispensables. L'enfant endormi, quoique ses 
joues fussent piles et ses bras maigres, était bien 
rangé dans sa couchette. Sur un mauvais grabat, 
était étendue, malade et souffrante, une femme 
jeune encore, mais dont les traits flétris faisaient 
peine avoir. La misére de ces pauvres gens toucha 
profondément le coeur de Madame Bonaparte ; rien 
de pareil encore ne s’était offert & ses regards. 

“Vous étes malade, ma bonne femme,” dit Madame 
Loetitia en s’approchant ; “ un médecin vors donne- 
t-il des soins ?” 

“Ah! Madame, de pauvres gens comme nous ne 
doivent pas réclamer des soins qu'ils ne peuvent 
payer.” 

Pendant ce dialogue, Napoléon s’était approché 
de l'enfant qui faisait du filet, et n’avait pas tardé a 
faire avec lui plus ample connaissance. 

Depuis ce temps, la cabane était souvent le but 


POPULAR EDUCATOR. 


des promenades de Madame Leetitia et de ses 
enfants. 

Jacopo, tel est le nom du fils du pécheur, sp était 
surtout concilié les bonnes griices de Napoléon, qui, 
sur ses menus plaisirs, trouvait toujours le moyen 
de mettre quelque chose de cété pour lui. Aussi 
était-il devenu pour Jacopo Vobjet d’une‘'sorte de 
culte et d’'adoration ; pour Napoléon, Jacopo aurnit 
tout sacrifié, jusqu’dé sa vie. 

Cependant, lorsque Napoléon eut atteint lage de 
dix ans, il dut quitter Ajaccio. Avant de partir, 
l'enfant alla faire ses adieux 4 la famille du pécheur, 
et ce ne fut pas sans verser quelques larmes qu’il se 
sépara de Jacopo. IJ] avait une trés-jolie bofte en 
ébéne, de la grandeur & peu prés d'une tabatiére, a 
laquelle il tenait beaucoup; il y grava son nom avec 
la pointe d'un canif, et en fit cadeau a Jacopo, qui 
la recut en sanglotant, ct la placa immédiatement 
sur soir cocur. Jamais ce souvenir ne devait le 
quitter. 

Nous ne suivrons point Napoléon dans les diffé- 
rentes phases de sa prodigieuse fortune. 

Le deux décembre mil huit cent cinq, l'armée 
frangaise était campée dans les plaines d’Austerlitz, 
Le soleil se léve; entouré de ses maréchaux, 
l'Empereur uttend, pour donner ses ordres, que 
Vhorizon soit tout a fait éclairci. 

‘“‘Soldats,” s‘écria-t-il, “il faut finir cette cam- 
pagne par un coup de tonnerre!” Et le combat 
s‘engage aux cris de Tire VE mpereur ! 

Au plus fort de la mélée un Russe parvient & 
quelques pas de Napoléon; il l'ajuste, le coup part ; 
mais un soldat s’est précipité devant l’Empereur. 
I] tombe frappé de la balle qui devait atteindre le 
grand capitaine. Napoléon a tout vu; il donne 
Yordre d’enlever le soldat ct de le porter aux ambu- 
lances. Aprés la bataille, il courut s‘informer lui- 
méme de ce qu'il était devenu. Le soldat n‘était 
que bles&é. Lorsque ?Empereur parut, il sembla 
avoir oublié sa blessure ; il leva sur lui des yeux 
brillant d'un éclat extraordinaire. Napoléon 
l’examine plus attentivement ; un souvenir confus 
lui rappelle les traits de cet homme. Tout & coup 
i] remarque dans la main du soldat les débris d'une 
boite d’ébéne que la balle, en Je frappant, a fra- 
cassée. Nul doute, c’est Jacopo! c’est le fils du 
pécheur. C’était lui, en effet, lui qui n’avait osé, 
jusqu’da ce jour, pénétrer jusqu’auprés de celui qui, 
enfant, avait 6té son bienfaiteur; lui qui, ayant 
pris du service dans l’armée frangaise, avait au 
moins voulu combattre pour ce Napoléon qu'il 
aimait tant. Toujours il portait sur son cceur la 
boite que Napoléon lui avait donnée ; c’est elle qui 
avait amorti le coup du soldat russe; c’est elle qui 
lui avait sauvé la vie. Napoléon, comme vous le 
pensez bien, n’en resta pas 1a avec Jacopo. I le 
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plaga dans sa garde et pourvut a son avancement. 
Ses bienfaits s’étendirent sur toute In famille, et le 
nom de !Emfereur fut béni. 

Plus tard nous retrouverons encore Jacopo. 
Quand la fortune se lassa enfin des faveurs qu'elle 
avait accumulées sur la téte du conquérant, que, 
précipit6 du haut de son tréne, elle l’eut jeté sur Je 
rocher de Sainte-Héléne, une barque cotoya long- 
temps les rivages de cette ile, tandis qu'un vaisseau 
stationnait en pleine mer a& quelque distance. 
C'était Jacopo qui avait résolu de délivrer le prison- 
nier. Tous ses efforts échouérent contre la sur- 
veillance des Anglais. Désespéré, Jacopo alla 
s’établir a Sainte-Héléne; il parvint & obtenir l'au- 
torisation de servir Villustre captif. I] assista 4 
son agonie, & sa mort, et jusqu’en 1840, il n'a pas 
quitté son tombeau. Lorsque enfin est arrivée 
l'éclatante réparation faite aux manes du grand 
homme, Jacopo a pu accompagner ses cendres; il 
faisait partie du cortége. Aujourd'hui, vous pouvez 
voir dans la chapelle des Invalides un vieillard qui, 
chaque jour, vient s’agenouiller au pied du tombeau 
qui contient les dépouilles mortelles de l'Empereur. 
C'est Jacopo. 
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KEY TO TRANSLATION FROM FRENCH 
MLLE. DE LaJo.ais, 

The gallery which the Emperor was to cross to go to the 
council was a large and long one, Hghted by parallel windows, 
some looking out on the entrance court, the others on to the 
gardens. Nine o'clock had just struck, and little by little the 
two sides of this gallery were filled with people—with the cu- 
iious, with petitioners, with officers on duty, with attendants of 
the household. Among all these people two women made them. 
selves noticeable, the first by her beauty and the graceful air 
with which she acknowledged the respectful bows of al) those 
who passed near her; and the other by her extreme youth, 
by the pallor which gave an extraordinary character to her 
beauty, and by her beautiful fair hair falling in numerous curls 
over her shoulders. 

“Come, cheer up!” said the first to the second; ‘cheer 
up.” 

**Y will not leave you,” said the first one again. Then to 
give more weight to her woras, Aer hand woaght the hand of 
the young girl, and pressed if lovingly. 

Tye most expressive, the saddest leaok responded to this 
kindness, and directly after the beantiful eyes of the child 
turned again towards the door by which the F:mperor was to 
appear. 

All her soul, young, loving, enthusiastic, seemed to have 
passed into her eyes; all the rest of her body appeared inani- 
inate, 

Two hours passed thus; two hours of waiting, of trouble, 
of anguish, and during these two hours neither of these 
children had moved. The younger, keeping her eyes fixed on 
this closed door, waited for it to open, to breathe, even to 
live; the other did not move her eyes beyond her companion. 
The most profound silence reigned in the gallery; you only 
heard the breathing, more or less distressed, of every one who 
was also waiting. At last eleven o'clock struck, the two 
sides of the dcor opened, and an usher announced the 
Emperor. 


Several people appeared ht the same time. 

** Which?" asked Maria, in the deepest anxiety. 

“The only one who has his hat on his head,” quickly 
answered Hortense, 

The young girl listened no longer; only soeing one being in 
all this crowd which was surrotinding him, she leaves the 
ranks, throws herself at the feet of him they pointad out to 
her, crying out ‘ Pardon! pardon !” and jelns her hands with 
force, raising thei towards heaven. 

At these cries, at this unforeseen act, the Emperor stops, 
knitting his eyebrows. 

‘“* Again?” cries he, in an impatient tone, ‘TI have sald, too, 
that I do not want any more of such scenes!” 

And crossing his arms on his breast, he wished to go on. 

‘Sire !” cried the young girl, to whom the position of her 
father gave an energy beyond her age, ‘‘I beseech you, leten 
to me! Inthe name of your mother, sire, listen to me! In 
the naine of your father, grant to ine the pardon of mine! He 
is my father, sire ; he has probably been drawn away, misled ; 
pardon him! Oh! sire, you hold the life of my father, and my 
own life in your hands. Have pity on an unhappy child who 
asks you for the life of her father. Sire! sire! forgiveness, 
pity, pardon.” 

‘* Leave me, mademoiselle,” said the Emperor, pushing her 
with some abruptness. 

But, without allowing herself to be intimidated (so precious 
8 life was at stake), Milc. de Lajolais, dragging herself along 
the marble floor of the gallery, cried with angui!sh— 

Oh! pity, pity, sire!—pardon! for my father! Oh! cast 
at least a look on me, sire!" 

There was something so heartrending in this child's voice 

2 life of her father, that the Emperor stopped in 
spite of himself, and looked at her who implored him so 
earnestly. 

Mile. de Lajolais was very pretty, but at this moment 
her beauty resembled that of an angel. White as a swan, 
grief gave to her features a character energetic and impas- 
sioned; her beautiful fair hair streamed over her shoulders; 
her little hands, dried up by fever, had unconsciously seized 
one of the Emperor's hands, and had conveyed to him their 
burning heat. Kneeling down, her face bathed jn tears, rais- 
ing her large blue eyes towards him, on whom she seetned to 
wait for life or death, she could no longer speak, nor cry, nor 
breathe. 

‘Are you not Mile. de Lajolais?” the Emperor asked her. 

Without answering, Maria pressed the Emperor's hand nmiore 
tightly. 

He replied with severity, ‘Do you know that this fs the 
second time that your father has made himself guilty of a 
crime towards the State, inademoiselle ?” 

“T know it,” answered Mile, de Lajolais, with the greatest 
ingenuousness, “ but the first time le was innocent, sire.” 

‘* But this time he is not so,” replied Bonaparte. 

“But it is his pardon I ask of you, sire,” replied Maria; 
‘* pardon, or I shall die before yon.” 

The Emperor, unable longer to master his emotion, leant 
towards her, saying— 

‘* Well! yes, mademolselle, yes; I grant it to you. 
rise——” 

And smiling with encouragement and with kindness, he dis- 
engaged his hands, held all the time so tightly, and went away 
quickly. 

The outbreak of joy was more dangerous for Mlle, de Lajo- 
lais than grief. The poor child fell heavily and senseless on 
the marble of the gallery. Thanks to the care of the Empress, 
of Princeas Hortense, and of their ladies, Mile. de Lajolais 
goon recovered consciousness. ‘‘ My father, my father!” she 
murmured as soon as she could speak. ‘‘Oh! let me be the 
first te tell him of his pardon ;" and rising, she wished to 
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escape from the arms which held her; but, too weak for suck 
extremes of emotion, she fell back again into them without 
strength. 

“There is no hurry now, mnademoiselle,” said one of the 
ladies ; ‘‘take a little rest and food; you will go an hour 
later.” 

‘An hour later!” cried out Maria ; ‘you wish that I should 
delay for an honr the news of life to a man condemned 
tc death, especially when this man is my father. Oh! 
madame!” she added, turning towards the Empress, “let me 
set out, | beseech you ; just think, it ismy father: that he has 
his pardon, and that he does not yet know it,” 

‘‘Be it so, my child,” answered the excellent Josephine ; 
‘* but you cannot go alone to his prison.” 

“ But I came alone to your castle,” she answered hastily. 

“Will your Majesty permit us to accompany Mlle. de Lajo- 
lais?” several officers and aides-de-camp of the Emperor asked 
at the same time, whom the action of Mille. de Lajolais, 
although very natural, had filled with admiration. 

‘¢M. de Lavalette will do this service for me,” said the 
Empress, smiling graciously at one of them; ‘‘as well as 
monsieur” (pointing to an alde-de-camp on duty). ‘‘ You will 
uso one of my [carriages ; go, gentlemen; I entrust Mile. de 
Lajolais to you.” 

Although exhausted with fatigue, with want, and with emo- 
tion, Maria refused to take food and rest. She wished to sec 
the horses harnessed herself, to hurry the people, and did not 
rest until she and her escorts were settled on the cushions of 
the carriage. 

Then the carriage started at a gallop with six good horses; 
it got over the distance which separated Saint-Cloud from the 
prison with an incredible speed. During all the journey 
Maria, erect and rigid, kept her eyes fixed on the road which 
she had still to traverse ; her gaze seemed to wish to devour 
the distance; her chest panted, as it were she, instead of the 
horses, who was drawing the carriage; and slie was pale, so 
pale that two or three times her companions addressed a re- 
mark to her ; but of no use, she did not hear them. 

Whea the carriage stopped, she threw herself on to the 
footpath before M. de Lavalette had had time to offer her his 
hand to help her to get out, and only able to articulate this 
word, ‘‘ Quick, quick !” 

She rushed through the long corridors of the prison, preced- 
ing the jailer and her guides, and still repeating, ‘‘ Quick, 
quick !” Arrived at the door of the cell, she was obliged to 
wait that the jailer might open its lock, and draw two enor- 
mous bolts; but scarcely had the door been opened than, 
throwing herself inedc, she fell into the arms ef her father, 
erying, ‘‘Papa, the Emperor .... Hfe.... pardon.”... 
She could not finish, her voice was lost in prolonged cries, 
each word begun, finished by a sob, 

General de Lajolais thought for a moment that they had 
come to take him to lead him to his death, and that his 
daughter, having eluded the vigilanee of the guards, had braved 
all to bid him adieu. 

But M. de Lavalette soon undeceived him; sceing that 
Maria, overcome by her emotion, could not utter a sound, he 
took up her words : 

“The Emperor grants to you your pardon, general,” said 
he to him, ‘‘and you owe it to the courage and tenderness of 
your daughter.” 

Then with emotion, which he could not overcome, he told 
General de Lajolais all that his daughter had done for him. 

, E. MARco DE SAINT-HILAIRE. 





J ACOPO. 


One likes to collect, as a sacred relic, everything which 
relates to'thd lives of téfebrated men. Under this head the 
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following anecdote will not be without interest, for you all 
know its principal hero—Napoleon. 

On a fine summer's Gay, two little childrln, a boy and a | 
girl, were amusing themselves by running about in a magni- 
ficent garden at Ajaccio in Corsica. Both of them, armed with 
butterfly nets, threw themselves with ardour into the pursuit 
of these pretty insects. Fs 

These were Napoleon, one of the sons of Charles*Bona 
and of Letitia Ramolini, and his sister, little Eliza. 

The two children turned towards a clump of lilac, situated 
at the end of the garden, which was separated from the country 
by a simple hedge. Nearly at the same moment the two 
neta were lowered on a branch on which a butterfly had just 
stopped ; but the latter, making a bound, escapes, and rising 
in zigzags into the air, takes its course beyond the hedge and 
flies away into the country. 

‘Oh! Napoleon, what are you going to do now?” 

“‘T am going to clear a pass to win the battle. So follow 
me.” 

Then pulliug aside the branches, taking his sister by the 
hand, he makes the way easy for her froin the other side 
of the garden. Free then, they rushed off in pursuit of the 
fugitive, and did not slacken until they found themselves in 
the open country. All at once Eliza utters a cry; in her 
eagerness she has knocked against a little peasant girl, who 
was carrying on her arin a basket full of eggs; she has thrown 
her over with her burden, and the broken eggs lie on the 
ground. 

‘Let us run away,” Eliza said in a low voice to Napoleon : 
“this little girl does not know us; let us go home quickly. 
Mamma will know nothing about it.” 

“‘T will not run away,” said Napoleon; ‘‘I shall stay here. 
Look how this poor little child is grieving ; it is we who are 
the cause of the misfortune that has happened to her; it is we 
who ought to make it right.” 

Eliza, ashamed, blushed and dropped her eyes; but as she 
was kind-hearted, she went up to the little girl who was still 
crying ; she wiped her tears and began to pick up those eggs 
which had not suffered. Alas! more than two-thirds of them 
were broken. 

“Alas!” said the little girl, sobbing, ‘‘ what will become of 
me? here are at least half-a-crown’s worth lost! What can I 
say to my mother when I go home? I shall be beaten, and the 
value of these eggs ought to have been a living for our family 
for three days!” 

“Come! cheer up,” said Napoleon, giving her two small 
pieces of anoney which he had in his pocket; ‘‘ here is already 
a part of the price of your eggs ; follow us for the rest.” Eliza 
came up and whispered inysteriously to him— 

‘What do you think, Napoleon? We shall be put on bread 
and water for at least three days.” 

“We have broken the eggs,” answered Napoleon, “ we must 
pay for them.” c 

At that moment they heard the piercing voice of the nurse, 
who was making the air resound with the names of Napoleon 
and Eliza, 

‘‘Here we are, here we are!” the two children answered 
together. 

“Ah! that is very fortunate+ I have been looking for you 
fur two hours. Whoever is this little girl?” added the 
nurse on seeing the peasant girl who was walking behind 
Napoleon. 

‘We have broken her eggs in chasing Dutterfiles,” sald 

Napoleon; ‘‘and I am taking this little girl to mamma, so 
that she may pay for the damage that we have done.” 
- A few moments after, the nurse and the two children, 
followed by the little peasant girl, went into a room in which 
the Bonaparte family was gathered. Madame Leetitia said to 
thein— 
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*Napoleon, Eliza, I have made you a present of a net; but 
you have disobeyed me in getting through this hedge, and in 
ranoing about iy) the country; give me back your nete—that 
| will save you the opportunity of disubeying me again.” 

‘*Mamma,” said Napoleon, “it is] who am the guilty one, 
it is I who led Eliza.” 

The little girl did not say a word, but she threw her arms 
-roundeher brother's neck. 

“My sinter,” said the Archdeacon of Ajaccio, ‘‘ asin confessed 
is half pardoned: I ask forgiveness for Napoleon.” 

“Well, uncle,” said Eliza, “‘ask pardon for ine also, I beg 
you ; for I have done much more harm than he,” 


“‘And what great sin have you committed?” said the | 


venerable old man, smiling ; ‘‘speak frankly, and I promise 
to intercede for you.” 

Eliza, a little reassured by heruncle’s promise, began her story 
in a trembling voice. She related how she had upset the little 
peasant girl, and how her eggs had been broken. 

‘*Come, that is very well, Eliza, you have been frank ; as 
that is not any too much your custom, I wish to reward you 
for it in taking upon inyself to beg your mother in your favour 
also.” 

“Mamma,” then said Napoleon, ‘‘ I have still another favour 
1o ask of you. You give me ten sous a week for my pocket- 
money: well! finish paying for the eggs of that poor little 
girl, who is waiting {to see] for what will be the result of 
all this, and you need give me nothing more until we are 
quits.” 

‘* Agreed,” said Madame Leetitia, making the little peasant 
girl go up to her, and giving her three francs [half a 
French crown). ‘‘ Napoleon, there is [your money] for six 
weeks,” 

The child ran to Napoleon, and wished to give him back the 
two coins she had received from him when the accident had 
happened ; but he refused. 

This honesty pleased Madame Bonaparte, who then questioned 
the little peasant girl, She learnt that she was the daughter 
of a poor fisherman, that her mother was il], that she lived ina 
miserable hut by the seaside, at some distance from the place 
where her basket had been overturned. 

“Your mother is ill, you say, my child? Probably she has 
no doctor to attend to her. J will go and see her.” 

‘“‘Oh! mamma, I beg you,” cried Napoleon, “‘go there 
directly. We will take Charlotte back.” 

‘“‘ Willingly,” replied Madame Bonaparte. 
ren, let us start.” 

The children did not wait for a repetition of this. 
moments after they arrived at the foot of a rock. 

“There it is,” said Charlotte, pointing out a wretched 
hut, 

When they entered, a boy of twelve years old was occupied in 
making a net; quite a little girl was seated on the ground and 
was eating a crust of bread; a child, much younger still, was 
sleeping ina broken cradle, covered with an old counterpane 
alinost in rags. : 

The hut only contained a few indispensable pieces of furni- 
ture. The sleeping child, although its cheeks were pale and 
its arins thin, was neatly arranged in its little bed. On a poor 
pallet was lying. ill and suffering, a woman still young, 
whose withered features were a pain to see. The misery of 
these poor people deeply touched Madame Bonayparte's heart. 
She had never :ooked upon anything like it before. 

‘*You are il], my good woman,” said Madame Leetitia, ap- 
proaching her; “have you a doctor caring for you?’ 

‘Ah! madame, poor people like we ought not to claim care 
for which they cannot pay.” 

During this dialogue Napoleon had approached the child who 
was wnaking the net, and had not been slow in making great 
friends with him, 


‘* Come, my child- 
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From this time the hut was often the end of the walka of 
Madame Letitia and her children. 

Jacopo—for such was the name of the fisherboy—hadt 
especially won the good graces of Napoleon, who, from his 
pocket-inoney, always found the means of putting something 
aside for him. And he had become the object of a kind of 
worship and adoration for Jacopo; for Napoleon, Jacopo 
would have sacrificed evrything, even his life. 

However, when Napoleon had reached the age of ton years, 
he was obliged to leave Ajaccio, Before leaving, the child 
went to say good-bye to the fisherman’s family, and it was not 
without shedding a few tears that he parted from Jacopo. He 
had a very pretty ebony box, just about the size of a snuff-box, 
which he valued much; he engraved his name on it with 
the point of a knife, and made a present of it to Jacopo, 
who received it, sobbing, and placed it immediately on his 
heart. 

This souvenir was never to leave him. . 

We will not follow Napoleon through the different phases of 
his marvellous fortune. 

On the 2nd of December, 1805, the French army was encamped 
on the plains of Austerlitz, The sun was rising ; surrounded 
by hix marshals, the Emperor was waiting to give his orders 
until the horizon was quite clear. 

“Soldiers,” cried he, “ we must finish this campaign by a 
stroke of thunder!” And the fight engages with cries of ‘* Long 
live the Emperor!” 

In the thickest of the fight a Russian arrives within a few 
paces of Napoleon; he takes aim at him, the charge goes off. 
but a soldier throws hiinself down before the Emperor, He 
falls, struck with the ball which ought to have reached the 
great captain. Napoleon has seen everything; he gives the 
order to raise the soldier, and to bear him to the ambulances, 
After the battle he hastened to get information himself of 
what had become of him. The soldier was only wounded. 
When the Emperor appeared, he seemed to have forgotten his 
wound; he raised to him his eyes, shining with an extraordinary 
brightness. Napoleon looked at him most attentively ; a con- 
fused memory recalled the man's features to him. All at once 
he noticed in the soldier's hand the remaius of an ebony box, 
which the bullet in striking had shattered. There is no doubt, 
he is Jacopo! the son of the fisherman. It is he, indeed, he 
who had not dared until this day to go near him who as a child 
had been his benefactor ; he who, having enlisted in the French 
army, had at least wished to fight for this Napoleon whom he 
loved so much, Always he carried on his heart the box which 
Napoleon had given to him; it was that which had deadened 
the charge of the Russian soldier, it was that which had saved 
his life. Napoleon, as you may well think, did not confine his 
gratitude to this with Jacopo. He placed him in his guard, 
and provided forhis advancement These benefits were extended 
to all the family, and the name of the Emperor was blessed. 

Later on we shall still find Jacopo. When fortune, tired at 
length of the favours which she had licaped on the head of the 
conqueror, when, hurled from the height of his throne, she had 
thrown him on the rock of St. Helena, a bark consted along the 
banks of this island fora long time, whilst a vessel was stationed 
in the open sea at some distance. This was Jacopo, who had re- 
solved to liberate the prisoner, All his efforts were frustrated 
by the vigilance of the English. In despair, Jacopo went and 
lived atSt. Helena; he succeeded in obtaining permission to wait 
on the illustrious captive. He was present at his last {liness, 
at his death, and up to 1840 he had not left his grave. Whion at 
last the brilliant reparation made to the remains of the great 
man came to pass, Jacopo was able to accompany his ashen ; 
he made a part of the procession. To-day you can see in the 
Chapelle des Invalides an old man, whe every day comes 
to kneel at the foot of the tomb which contains the morta?” 
remains of the Emperor. This is Jacopo. 
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ELECTRICITY.—XV. 
[Continued from p. 317.] 


PRACTICAL APPLICATIONS OF THERMO- 
ELECTRICITY. 


For practical purposes it matters little from what 
place or places the E.M.F. is derived in a-thermo- 
electric couple; it is sufficient to know that the 
application of heat to one junction generates a 
certain E.M.F. in the circuit, the amount of which 
we can determine when we know the difference of 
temperature between the heated junction and the 
remainder of the circuit. For a single couple con- 
sisting of any but the very rare metals the E.M.F. 
that can be obtained, even with a large difference 
of temperature, is extremely small when compared 
with that given by most Voltaic cells, and to this 
cause alone must be attributed the fact that thermo- 
electric batteries have not come into general use as 
generators of electricity for commercial purposes. 
Every other item appears to be in their favour when 
compared with Voltaic batteries or dynamos; they 
contain no liquids, nor do they require the renewal 
of any materials like batteries, they contain no mov- 
ing parts, require no attention, nor are they liable 
to break down like dynamos; they have fairly small 
resistances, and when once fixed in position, it is 
only necessary to light a jet of gas, or some such 
heating source, in order to start and maintain them 
working, whilst their E.M.F.s can be easily con- 
trolled by raising or lowering the heating flame. 
As a question of economy, the cost of zinc in the 
primary battery, which is the substance usually 
consumed, renders it a most expensive generator 
when compared with the modern dynamo as driven 
by the steam engine ; and yet the combination of the 
dynamo and steam engine is in itself a most waste- 
ful method of transforming the energy stored up in 
the coal into the energy of the electric current. 
The thermo-electric couple effects this transforma- 
tion without the intervention of the steam engine, 
which is the principal source of loss, and therefore 
should do it in a much more economical manner ; 
at the same time, however, further improvement 
might easily be made in this direction. These are 
immense advantages, but, notwithstanding them all, 
the low E.M.F. has so far proved itself to be an in- 
surmountable obstacle to their economical use on a 
commercial scale as current-generators. 

As in the cnse of Voltaic cells a number of 
thermo-electric couples can be joined up in series, 
and thus form a thermo-electric battery whose 
E.M.F. is the sum of the separate E.M.F.8 of the 
couples of which it is built up. Such an arrange- 
ment is shown in Fig. 78, which is a battery con- 
sisting of four couples in series, and connected to a 
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galvanometer which is capable of measuring volts. 
If the ends marked 1, 3, 5, 7, and 9 are maintained 
at the temperature of the atmosphere, end the ends 





Fig. 78, —THERMO-ELECTRIC BATTERY. 


marked 2, 4,6, and 8 are all heated to the same 
temperature, and if one terminal of the galvanv- 
meter is permanently joined to 1 whilst the other is 
joined successively to the ends 3, 5, 7, and 9, the 
following indications on the galvanometer will be 
obtained :—A certain E.M.F. will be indicated when 
the end is joined to 3, twice that E.M.F. when it is 
joined to 5, three times that E.M.F. when it is 
joined to 7, and four times when joined to 9, thus 
showing that a thermo-electric battery can be 
built up having any desired E.M.F., provided a 
sufficient number of couples are arranged in series. 
The internal resistance of the battery, of course, 
increases with the addition of each couple, the 
total resistance being the sum of the resistances of 
the separate couples. 

The first really useful thermo-electric battery 
was constructed by Melloni, who called it a Thermo- 
pile, Fig. 79, and that name, or the Melloni Pile, is 
still used for his particular type. The metals used 
consist of bismuth and antimony, cach metal being 
square and substantial in section. These metals 
are laid alternately side by side so as to build up a 
cube, and each piece is carefully insulated from its 
neighbours by a layer of gypsum or some such sub- 
stance. The alternate ends are then soldered 
together,so as to convert the whole into a battery 
containing as many couples as there are pieces of 
bismuth or antimony in the cube. Four skles of 
the cube are then covered with an insulated brass 
case, leaving the soldered junctions exposed as 
shown, and a pair of insulated terminals, @ and y, 
are fixed, one to the last bismuth of the series, and 
the other to the last antimony. All the even junc- 
tions are thus exposed at one open face of the cube, 
and all the odd ones at the opposite face—the 
arrangement is theoretically similar to that shown 
in Fig. 78. As a current-generator the Melloni 
Pile is an extremely expensive and very inefficient 
piece of apparatus, but it was never intended 
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for this purpose ; it was intended for measuring 
small differences of temperature, and for this 
purpose it is invaluable. The smallest difference 
of temperature between one face of the cube and 





Fig. 79.—MELLONI'S THERNO-PILE. 


ihe opposite one gives rise to a measurable LMT. 
in the pile. Owing to the large section of the 
metals composing the pile its resistance is extremely 
small, and for that reason it should be used in con- 





Fig. 80. 


nection witha galvanometer of very small resistance. 
The best effect will be obtained when is'ng a gal- 
vanometer whose resistance is equal to that of the 
pile. The pile is usually protected by square caps, 
a and m, Fig. 80, placed over their ends, and by a 
funnel-shaped piece of brass blackened on the inside, 
so as to preserve the junctions from heat radiated 
by surrounding objects. The combination of the 
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pile and galvanometer is the most delicate means 
we have of measuring small differences of tempern- 
ture. A difference of temperature of 0002° Cent. can 
be measured by it, and the heat radiated by the 
fixed stars can be detected. Such differences 
cannot be detected by any other form of thermo- 
ineter which has yet been devised. 

Instead of using pure bismuth and antimony the 
following alloys might with advantage be substi- 
tuted :— 

Vor the thermo-positive element, 


Bismuth 10 parts by weight. 
Antimony 1 ,, - 


For the thermo-negative element, 


Antimony 15 parts by weight. 
Cadmium 7 ,, an 


As a current-generator intended for use on a 
commercial scale one of the most successful thermo- 
clectric batteries is that due to Clamond, and illus- 
trated in Fig. 81. ‘This battery contains 50 couples 
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Fig 81.—Ciamonp’s THERMO-BATTERY, 


joined up in series; the couples are arranged in 
rings of ten, and five of these rings are shown 
placed one above the other. The details of con- 
struction can be best seen in Fig. 82, which shows 
the plan of one of these rings. The thermo-posi- 
tive elements consist of an alloy of bismuth and 
antimony; they are the solid substantial] blocks 
marked A, and are arranged in a circle. The 
thermo-negative elements consist of sheet-iron, 
and are marked F in the figure. The junctions to 
be heated are made on the interior portions of the 
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blooks, and are marked 1, 3, 5, 7,9, 11, 18, 15, 17, and 
19, whilst the junctions to be cooled are made on 
the exterior portions of the blocks, and are marked 





Fig. 82 


2, 4, 6, 8, 10, 12, 14, 16, 18, and 20. The inner 
junctions are packed round with asbestos cement, 
and in the circular space which is shown an earthen- 
ware tube containing a number of small holes is 
fixed vertically. Ordinary gas is passed into this 
tube, and the jets, when lighted, heat the inncr 
junctions, 1 to 19, to the desired temperature. The 
projecting pieces of sheet-iron marked F present a 
large radiating surface, and thus help to keep the 
exterior junctions moderately cool. In Fig 81 five 
of these rings are fixed, and are insulated from 
each other, but are all joined up in series by means 
of the clamps shown in the front of the figure. By 
means of these clamps the rings can be joined up 
in series or in parallel as desired. The E.M.F. of 
each couple when the gas is full on’ is about ‘05 
volt, and its internal resistance about ‘005 ohm; so 
that when the rings are all joined in-series 
The E.m.F. of battery = 2'5 volts. 
Internal resistance of battery = ‘25 ohn. 
With rings connected in parallel 


EM.F. = ‘5 volt. 
Internal resistance = ‘01 ohm. 


The battery consumes about 6 cubic feet of gas 
per hour. 

Though the £.M.F. is small for such a large 
number of couples, it must not be forgotten that 
the internal resistance is also small, and though for 
general work it cannot be said to be economical, 
still there are many situations in which it might be 
used with advantage. The facts that it is only 
necessary to light a jet of gas in order to start the 
battery working, that there are no acids used, that 
none of the parts ever require renewing, and that it 


THE NEW POPULAR EDUCATOR. 


will work continuously for an indefinite period of 
time, are factors which cannot be overlooked in 
estimating the efficiency of the “working. No 
Voltaic battery can work continuously for a long 
period of time, but the thermo-electric battery 
works best in this manner. When used for inter- 
mittent work, its life is shortened, owing to the 
unequal expansion and contraction to which it is 
subjected by the heating and cooling. For sending 
a current through a high external resistance it is 
seldom an efficient generator, but through a low 
resistance, as, for instance, through a small electro- 
plating bath, it may be both efficient and convenient. 

An improved form of the Clamond battery, due 
to Du Moncel, is illustrated in Fig. 83, and is in- 
tended for work on a large scale, The composition 
of the elements is the same as in the one previously 
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Fig. 83.—Du MONCEL’s 1MPROVED CLAMOND BatTERy. 


described, but their arrangement is somewhat 
different. The rings are built up over a coke 
furnace, and the heated gases have to pass up 
through the central tube T, down the flue 0, and 
up through P, before escaping at 4. The external 
vertically-arranged sheets D are of copper, and help 
to radiate heat from the cool junctions. The 
battery contains 6,000 elements joined up in series. 
It is about 8 feet in height, and 8 feet 8 inches in 
diameter. It has an E.M.F. of about 220 volts when in 
full working order, and a resistance of about 30ohms. 
Its consumption of coke is at the rate of about 
2 owt. per hour. This batteryis capable of running 
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a couple of arc lights, but it is not efficient, only 
about 5 per gent. of the energy in the coke being 
- converted into energy in the form of current, whilst 
95 per cent. of the heat is wasted. 

A certain amount of success has been achieved 
by Rebicek’s modification of Noé’s battery. The 
thermo-positive element is an alloy of zinc and 
antimony, and the negative one is German-silver. 
The battery contains 25 couples in series, arranged 
radially round a common axis where a single 
Bunsen gas-burner is placed. One set of junctions 
are thus placed on the inside and the alternate 
ones on the outside of the battery. The single 
Bunsen flame is sufficient to heat the junctions 
arranged on the inside, whilst those on the outside 
are well situated for radiating heat. When the 
flame is full on, the E.M.F. of the battery is about 
2°5 volts and the resistance about ‘75 ohm. Two 
or three of these batteries are convenient for 
electro-plating on a small scale. 

The battery of Markus attracted considerable 
attention when first brought out, though it has not 
realised the expectations that were formed about 
it. Both elements are alloys, having the following 
compositions :— 

Thermo-positive element, 


Antimony - - - 12 parts, 

Zine - - - - = 5 oy 

Bismuth - - - 1 = ,, 
Thermo-negative element, 

Copper - - - - 10 parts 

Zine - = - + - 6 4 

Nickel - - - - 6 4, 


One set of junctions are fastened to an iron bar, 
but insulated from it by mica, and the other set are 
immersed in water. Heat is communicated to the 
alternate junctions from the iron bar. The E.M.F. 
of each couple is about ‘05 volt, and the resistance 
is a variable quantity, owing to the fact that the 
elements easily oxidise at the contacts and increase 
the resistance. 

When it is considered what enormous strides have 
been made in almost every branch of electricil 
engineering within the past few years, it is singular 
to note how small is the development that has 
taken place in thermo-electricity during the same 
time, The immediate cause is due to the fact that 
no two of the commoner metals lie sufficiently far 
apart on the thermo-electric scale to give a fairly 
high E.M.F. within ordinary ranges of temperature, 
whilst those that would give a reasonable E.M.F. 
are too rare, A pair of alloys, however, might be 
found which would give a high E.M.F. combined 
with reasonable cost, and it is in this direction 
that we must look for further development of the 
thermo-electric battery. 


ALGEBRA.—XVIITI. 
{Continued from p. 286.) 
APPLICATION OF ALGEBRA TO GEOMETRY. 

291. It is often expedient to make use of algebraical 
notation for expressing the relations of geometrical 
quantities, and to throw the several steps of a 
demonstration into the form of equations. By this, 
the nature of the reasoning is not altered; it is 
only translated into a different language. Signe 
are substituted for words, but they are intended to 
convey the same meaning. A great part of the 
demonstrations in Geometry really consist of a 
series of equations, though they may not be 
presented to us under the algebraic forms. Thus 
the proposition that the 
sum of the three-angles of 
a triangle is equal to twa 
right angles, may be de- 
monstrated either in 
common language or by 
means of the signs used 
in algebra, A B 

Let the side a B of the 
triangle ABC (Fig. 1) be 
produced to D; let the line BE be drawn parallel 
to AC; and let G HI be a right angle. 

The demonstration in words is as follows :— 


Cc E a 


DH I 
Fig. 1. 


(1) The angle EBD is equal to the angle BAC, 
(Euclid I. 29), 

(2) The angle CBE is equal to the angle AOB. 

(8) Therefore, the angle EBD added to CBE— 
that is, the angle CB D—is equal to BAC 
added to ACB. 

(4) If to these equals we add the angle ABG, 
the angle CBD added to ABC is egual to 
BAC addedtoAcCBand ABC. 

(5) But cBD added to ABC is egual to twice 
G H1—that is, to two right angles. (Euclid 
I. 13.) 

(6) Therefore, the angles BAC and ACB and 
ABC are together equal to twice GH1, or 
two right angles. 


Now by substituting the sign + for the word 
added or and, and the sign = for the word equal, 
we shall have the same demonstration in the 
following form :— 


(1) By Euclid I. 29, EBD= BAC. 

(2) AndOBE=AOCB. (Euclid I. 29.) 

(3) Adding the two equations, EBD + CBE= 
BAC+ ACB. 

(4) Adding ABC to both sides, CBD+ABC= 
BAC+ACB+ABC, 

(5) But by Euclid I. 138,cBD+ABC=2GHL 

(6) Therefore, BAC+ ACB+ABC=2GHL 
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Ty comparing, one by one, the steps of these two 
demonstrations, it will be seen that they are pre- 
cisely the same, except that they are differently 
expressed. 

It will be observed that the notation in the 
example just given differs in one respect from 
that which is generally used in algebra. Each 
quantity is represented, not by a single letter, but 
by several. 1n common algebra, when one letter 
stands immediately before another, as cb, without 
any character between them, they are to be con- 
sidered as multiplied tozether. 

But in Geometry, AB is an expression for a 
single line, and not for the product of A into B. 
Multiplication is denoted either by a point or by 
the sign x. The product of AB into CD is AB.CD, 
orADB X CD. 

There is no impropiiety, however, in representing 
n geometrical quantity by a single letter. We may 
make 6 stand for a line or an angle, as well as for a 
number. 

If, in the example above, we put the angle 


LBD=a@, ACB=4, ABC=h, 
BACs), CBD=g, GHIi=J, 
CcLRE=C, 
the demonstration will stand thus :— 
(1) By Euclid I. 29, ab. 
(2) And cmd, 


(3) Adding the two equations, a+ e=g==b4d. 
(4) Adding 4 to both sides, g+hmb+d+h. 
(5) By Euclid I. 13, G+-h=2i. 

(6) Therefore, 6+a+h=2. 


This notation is apparently more simple than the 
other; but it deprives us of what is of great import- 
ance in geometrical demonstrations—a continual 
and easy reference to the figure. To distinguish 
the two methods, capitals are generally used for 
that which is peculiar to Geometry; and small 
letters for that which 1s properly algebraic. 

If a line, whose length 
is measured from a given 
point or line, be con- 
sidered positive, a line 
A proceeding in the eppo- 

~~ tte direction must be 
considered negative, If 
AB (Fig. 2), reckoned 
from DE on the right, is 

¥ positive, AC on the left 

Fig. 2. is negative. Hence, if 

in the course of a calcu- 

lation the algebraical value of a line is found to be 

negative, it must be measured in a direction oppo- 

site to that which, in the same process, has been 
considered positive. 
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In algebraical calculations there is frequent 
occasion for multiplication, Cirisiog, involution, 
etc. But how, it may be asked, can geometrical 
quantities be multiplied into each other? One of 
the factors in multiplication is always to be con- 
sidered as a number. The operation consists in 
repeating the multiplicand as many times as there 
are units in the multiplier. How, then, can a dine, 
a surface, or a solid, become a multiplier? 

To explain this it will be necessary to cbserve 
that whenever one geometrical quantity is multiplied 
into another, some particular length is to be con- 
sidered the unit. It is immaterial what this length 
is. provided it remains the same in different parts 
of the same calculation. It may be an inch,a foot, 
wrod, ora mile. If, for instance, one of the lines 
be a foot Jong, and the other half a foot, the factors 
will be, one 12 inches, and the other 6, and the 
product will be 72 inches. Though it would be 
absurd to say that one line is to be repeated as 
aften as another is long, yet there is no impropriety 
in saying that one is to be repeated as many times 
as there are fect or rods in the other. This the 
nature of a calculation often requires. 

If the line which is to be the multiplier is only a 
part of the length taken for the unit, the product 
is a like part of the multiplicand. Thus, if one of 
the factors is G6 inches, and the other half an inch, 
the product is 3 inches. 

Instead of referring to the measures in common 
use—as inches, fect, etc.— it is often convenient to 
fix upon one of the lines ina figure as the unit with 
which to compare-all the others. When there are 
a number of lines drawn within and about a e/rele, 
the radius is commonly taken for the unit. This 
is particularly the case in trigonometrical calcula- 
tions. 

The observations which have been made con- 
cerning lines may be applied to surfaces and solids. 
There may be occasion to multiply the arca of a 
figure by the number of inches in some given line. 

But here another difficulty presents itself. The 
product of two lines is often spoken of as being 
equal to a surface: and the product of a line and a 
surface as equal to a solid. But if a line has no 
breadth, how can the multiplication—that is, the 
repetition—of a line produce a surface? And if 
a surface has no thickness, how can a repetition 
of it produce a solid ? 

In answering these inquiries it must be admitted 
that measures of length do not belong to the same 
class of magnitudes with superficial or solid meas- 
ures, and that none of the steps of a calculation 
can, properly speaking, transform the one into the 
other. But though a line cannot become a surface 
or a solid, yet the several measuring units in common 
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use are 80 adapted to each other that squares, cubes, 
etc., are bounded by lines of the same name. ‘Thus 
the side of a&quare inch is a linear inch ; that of a 
square rod,a linear rod,etc. The length of a linear 
inch is, therefore, the same as the length or breadth 
of a square inch. 

If,*then, several square inches are placed to- 
gether, as from Q to R (Fig. 3), the number of 
thein in the parallel- 
ogram O?” is the same zs 
the number of linear 
inches in the side Qn; 
and if we know the 
length of this, we have, 
of course, the area of the 
parallelogram, which is 
here supposed to be one 
inch wide. 

But if the breadth is 
several inches, the larger parallelogram contains as 
many smaller ones, each an inch wide, as there are 
inches in the whole breadth. ‘Thus, if the parallel- 
ogram AC (Fig. 3) is 6 inches long and 3 inches 
broad, it may be divided into three such parallel- 
ograms as OR. To obtain, then, the number of 
squares in the large parallelogram, we have only to 
multiply the number of squares in one of the small 
parallelograms into the number of such parallel 
ograms contained in the whole figure. But the 
number of sqnere inches in one of the small 
parallelograms is equal to the number of linear 
inches in the length Ab. And the number of small 
parallelograms is equal to the number of linear 
inches in the breadth Bec. It is, therefore, said 
concisely that the area of a parallelogrant is equal 
to its length multiplied into its breadth. 

We hence obtain a convenient algebraical ex- 
pression for the area ofa right-angled parallelogram. 
If two of the sides perpendicular to each other are 
A B and BC, the expression for the areais AB x BC; 
that is, putting @ for the area, 

a—ABX BC, 

It. must be remarked, however, that when AB 
stands for a dine, it contains only linear measuring 
wnits ; but when it enters into the expression for 
the area, it is supposed to contain superficial units 
of the same name. 

The expression for the area may also be derived 
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Fig. 4. 








Fig. 3. 


by another method more simple, but less satisfactory 
perhaps to some. Let a (Fig. 4) represent a square 
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inch, foot, rod, or other measuring unit, and let d 
and 7 be two of its sides; also, let A be the area of 
any right-angled parallelogram, B its breadth, and 
L its length. Then it is evident that, if the breadth 
of cach were the same, the areas would be as the 
lengths; and if the length of each were the same, 
the areas would be as the breadths. 


That is, A:a@::U:2, when the breadth is given; 
And A:@::B:06,when the leneth is given; 
Therefore, A:@::B x L:8 x 7, when both vary. 


That is, the area is as the produet of the length and 
breadth, 

Hence, in solving problems in Geometry, the 
term product is frequently substituted for 2 ectangle ; 
and whatever is there proved concerning the equality 
of certain rectangles, may be applied to the product 
of the lines which contain the rectangles. 


D of 








Fig. 5, Fig. 6. 


The area of an odliqrve parallelogram is also 
obtained by multiplying the base into the pcr 
pendicular height. ‘Thus the expression for the 
area of the parallelogram ABNM (Fig. 5) is 
MNXAD, or ABXBC. For ABXBC is the 
area of the right-angled parallelogram ABCD; 
and by Euclid I. 36, parallelograms upon equal 
bases and between the same parallels, are equal; 
that is, ABCD is equal to ABN M. 

The area of a square is obtained by multiplying 
one of the sides into itself. Thus the expression 
for the area of the square AC (Fig. 6) is (AB)*; 
that is, a== (A B)*. 

For the area is equal to AB x BC. 

But AB=BC; therefore, AB x BC—=ABXAB 
= CAB). 

The area of a triangle is equal to half the product 
of the base and height. Thus the area of the 
triangle A BG (Fig. 7) is equal to half 4B into GH, 
or its equal BC; that is, 

a=%ABX DBC, or4AB x GH. 


For the area of the parallelogram ABCD is 
AB X BC; and by Euclid I. 41, if a parallelogram 
and a triangle are upon the same base and between 
the same parallels, the triangle is half the parallelo- 
gram. 

Hence, an algebraical expression may be obtained 
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for the area of any figure whatever which is bounded 
by right lines. For every such figure may be divided 
into triangles. 

Thus, the right-lined figure ABCDE (Fig. 8) is 
composed of the triangles A BG, ACE, and ECD. 


The area of the triangle ABC==43AC x BL; 
That of the triangle ACE=4ACX EH; 
That of the triangle ECD=4EC xX DG. 


The area of the whole figure is, therefore, equal to 
(fac xX BL)+(44AC Xx EH) + (JEC X DG). 


The expression for the superficies has here been 
derived from that of a dine or lines. It is frequently 
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necessary to rererse this order; to find a side of a 
figure from knowing its area. 

If the number of square inches in the parallelo- 
gram ABCD (Fig. 3), whose breadth, Bc, is 3 
inches, be divided by 3, the quotient will be a 
parallelogram, A BEF, one inch wide, and of the 
same length with the larger one. But the length 
of the small parallelogram is the length of its side, 
AB. The number of square inches in one is the 
same as the number of linear inches in the other. 
If, therefore, the area of the large parallelogram be 


represented by a, the side AB = or that is, the 
length of a parallelogram is found by dividing the 
area by the breadth ; and BC = < 


If a be put for the area of a square wh:ose side is 
AB, 
Then 
And extracting both sides, 


a= (AB); 
/Q= AB. 
That is, the side of the square is found by extracting 
the square root of the number of measuring units in 
its area. 

If AB be the base of a triangle, and BC its 
perpendjcular height, 


Then @=2BCX AB, or 
Z4BX BC; 
er a a 
And dividing by 4 BC, inc cae We 


That is, the base of a triangle is found by dividing 
the area by half the height, and the height by 
dividing the area by half the base. 
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As a surface is expressed by the product of its 
length and breadth, the contents of a golid may be 
expressed by the product of its length, breadth, 
and depth. It is necessary to bear in mind that 
the measuring unit of solids is a oube; and that 
the side of a cubic inch is a square inch ; the side 
of a cubic foot, a square foot, etc. ‘ 

Let ABCD (Fig. 3) represent the base of a 
parallelopiped, five inches long, three inches broad, 
and one inch deep. It is evident there must be as 
many cubic inches in the solid as there are square 
inches in its base. And as the product of the lines 
ABand BC gives the area of this base, it gives, of 
course, the contents of the solid. But suppose that 
the depth of the parallelopiped, instead of being 
one inch, is four inches, its contents must be four 
times as great. If, then, the length be AB, the 
breadth Bc, and the depth co, the expression for 
the solid contents will be AB x BC x CO. 

By means of algebraical notation, a geometrical 
demonstration may often be rendered much more 
simple and concise than in ordinary language. The 
proposition (Euclid IT. 4), that when a straight line is 
divided into two parts, the square of the whole line 
is equal to the squares of the two parts, together 
with twice the product of the parts, is demonstrated 
by squaring a binomial. 


Let the side of a square be represented by 8 ; 
And let it be divided into two parts, a and b. 
By the supposition, s=at+db; 

And squaring both sides, 8s? a? + 2ab + B°. 


That is, 8", the square of the whole line, is equal to 
ce? and 6%, the squares of the two parts, together 
with 2ad, twice the product of the parts. 

Algebraical notation may also be applied with 
great advantage to the solution of geometrical 
problems. In doing this it will be necessary, in the 
first place, to form an algebraical equation from the 
geometrical relations of the quantities given and 
required; and then, by ‘ 
the usual reductions, to 
find the value of the un- 
known quantity in this 
equation, 

EXAMPLES. 

1. Given J) the base, 
and a the sum of the 
hypothenuse and _per- 
pendicular of the right- 
angled triangle AB C (Fig. 9), to find the perpendi- 
cular BC. 

Let w==the perpendicular Bc. The sum of 
hypothenuse and perpendicular, z+ Ac==a. Then 
transposing 7, AC =a — @. 

(1) By Euclid I. 47, (8c)? + (4B)? =(ac)’, 
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(2) That is, by the notation, a + )°=(a — 2)? 
= @? — Yaw + a, 
° @—p 
And «= “og = BO, the side required. 

Hence, 

In @ right-angled triangle, the perpendicular is 
equal t? the square of the sum of the hypothenuse 
and perpendicular, diminished by the square of the 
base, and divided by twice the sum of the hypothenuse 
and perpendicular. — 

It is applied to particular cases by substituting 
numbers for the letters a@ and 6. Thus, if the base 
is 8 feet, and the sum of the hypothenuse and 

2 42 


perpendicular 16, the expression becomes 


16? — 82 
2x 16 
from 16, the sum of the hypothenuse and perpen- 
dicular, leaves 10, the length of the hypothenusce. 
2. Given the base of a right-angled triangle 
ABC (Fig. 10) = 43, and the difference between the 


== 6, the perpendicular; and this subtracted 


b 


Fig. 10. 


Fig. 11. 


hypothenuse and perpendicular = d, to find the 
perpendicular Bc. Apply this where = 20 and 
ad=10. 

Let Bc, the perpendicular, =z; then Ac, the 
hypothenuse, = 2+d. Now, by Enclid I. 47, 
(Ac)? = (AB)? + (BC)?; and by substitution, 
(79+ day?=—P 4+ 27°, or 224+ Wder+ @W=—P + 2’. 
6? — d _ 400 — 100 

2d 20 

EXERCISE 76. 

1. If the hypothenuse of a right-angled triangle azc 
(Fig. 10) is h feet, and the difference of the other two sides 
d feet, what are the lengths of aBand BC? Apply this when 
d= 2, andh = 10. 

% If the hypothenuse (Fig. 10) is 20 rods, and the base is to 
the perpendicular as 8 to 4, 
find their lengths. c 

8. Having the perimeter of 
@ parallelogram a BCD = 2p, 
and the diagonal = d, to find 
the length (1) and the breadth 
(b). Apply this when d = 165, 
and 2p = 42 (Fig. 11). 

4. The area of a right- 
angled triangie a BC (Fig. 12) 
is d square feet, and the sides 
pk, DF of the inscribed par- 
allelogram are respectively b 
and a feet. Find Bc. 

5, The perimeter of a right-angled triangle is s feet, and its 
area is a square feet. Find the hypothenuse. 


S10 = BC: 


°°, &o— 





Fig. 12. 
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6. Having the area of a paraliclogram pera (Fiy. 14) 
inecribed in g given triangle ARC=C square feet, find pa. 
Draw c1 perpendicular to aB; by supposition pa is parallel 
toas, Let ci1=a, AB=)b, and pa =z; then cu = 


ax az 
pt es pb? ete. 


7. The three sides of a right-angled triangle asc (Fig. 13) 
are as follows: ac = 10, BC = 
6, and AB= 8; find the seg- 
ments c Dp and DA made by a 
perpendicular from B on AC. 

8. Through a given point (Pp) 
in the diameter 4 B of the circle 
AQBR (Fig. 15) to draw a right 
line so that its two parts, pr 
and P Q, shall havea given differ- 
ence (d), if ap=aand BP=b, 

9, The height of an arch is 6 
feet, and its span 20 feet; what 
radius was it struck with ? 

10, Find the side of that square whose area is 2] tlines its 
perimeter. 

11. Find the side of that cube whose solid content and 
surface are expressed by the same number. 

12. The area of a right-angled triangle is 54 square feet, and 
its sides are in arithmetical progression ; find their lengths. 
Also give a general solution when the area = a. 

13. A rectangle contains 98 
square feet, and the differ- 
ence between the adjacent 
sides is 7 feet ; find the siden, 

14. The perimeter of a 
right-cngled isosceles triangle 
is m feet; find the sides. 

15. The difference between 
the perimeter and perpendi- 
cular of an equilateral triangle 
is m feet; find the length of 
one of its sides. 

16. One side of a right- 
angled triangle is 15, and the excess of twice the other side 
above the hypothenuse is 83; find the side and hypothenuse. 

17. The sides of a right-angled triangle are in geometrical 
progression—its aren is m square fect; find the side which isa 
mean between the other two. 

18. Given the difference 
between the diagonal and 
side of a square = d feet, to 
find its area a; apply this 
when d = 9°9411255. 

19. If a right-angled tri- 
angle has its sides in arith- 
metical progression, they may 
be found by multiplying the 
square root of 4 of the area 
by 8, 4, and 5 respectively ; 
required the demonstration. 

20. Given the area (a) and base (b) of a triangle asc, to 
divide it into two equal parts by a line (FG) drawn parallel to 
the base (a8); find the length‘of rc, and its perpend cular, C £, 





Fig. 13. 





Fig. 14. 





Fig. 15. 


KEY TO EXERCISES. 
EXERCISE 73. 
lL. yin ty te tare: ve 2. +, 4, %- 3. No answer required. 
EXERCISE 74. 


a+ 2. 8. a— 2b, 5.1 
+d, 4, 24 — 3b + 4h, 
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7. a+ 3b — 2. 106. 2x? — z+ 8, 12 r+1. 
8, 2 — 2x + 1. ll. Qa — Be. 13. a— b. 
9. at — 2x + 1. a 


EXERCISE 7). 


1. $ solutions, r= 7, 4, 1; etc. Got up: 6m to 1, 
y=1, 2,33 z=1, 2,3, Tm to 2, 8m to 3, ete. 
2.1 solution. xr=1, y=2, 8. £6 13s. 
f= 8, , x= 80. 
1 solution, 7=3, y=2, 10. 2 solutions, 1081 and 510, 


ci and 1292, 

. fand yy. 

10 solutions, » = 1, 3, 4, 
G, 9, 18, 19, 27, 84, and 


z=1,and m= 4. 

. 10 solutions. x2=1, 1,1, 11 
etc.; y=1, 2, 3, ete, to 12, 
8; z= 24, 21, 18, ote., to 
3; 2 = 37, 38, 389, efe., GY; y = ON, 34, 27, 19, 15, 
to 44; x= 4,4; y= 1, 2; H, 6, 4, 3, 1. 

‘225,23; n = 4h, 46. 18. 6, 11, and 13, 


Se 


5. 1 rolution. 19 at £5, 1 at 14. 780and 4110, 2778 and 2112, 
£1, 80 at 1s. 4776 and 114. 

6. 301. 15. 2 ewt. 5 lb, or 5 bohs. 

7. 7 solutions. Retired: Im 84 1b. 


to 6, 2m to 7, 3m tu 8, 16. 255 or 65535. 


eee ane: 


APPLIED MECHANICS—VII. 


[Continued from p. 282.] 


POWER, OR RATE OF DOING WORK —UNIT OF 
POWER -- WATT’S EXPERIMENT — POWER OF 
WATERFALLS — POWER OF ENGINES, ETC.— 
NUMERICAL EXAMPLES. 

WE have explained to you what is meant by 

mechanical work or energy, and we have given you 

examples of the way in which work is measured. 

We wish now to introduce to your notice a new 

quantity, and, since it is a measurable quantity, we 

must also introduce you to its unit. The quantity 
is called Power. You will have noticed that in 
some books this term is used rather loosely, being 
often applied to the force which produces motion or 
raises a load by means of a machine. We have 
carefully avoided the use of the term in this sense, 
since “ power” has a different and perfectly definite 
signification. Power is defined as the rate of dving 

work ; it is distinct from force or energy, and has a 

unit of its own. The following illustration may be 

useful in showing the difference between power and 
work, 

Suppose there is a large tank for water on the 
roof of a building, the size of the tank and its 
height above the level of the place where the water 
is obtained being known, the amount of work 
necessary to be spent in filling it can easily be cal- 
culated. The rule has already been given. Nowa 
steam engine and pump could do this work, a man 
walking up and down the stairs in the building and 
each time taking a pailful of water could do it, and 
a child with its tiny seaside bucket could also fill 
the tank if it kept on long enough and none of the 
water evaporated or was wasted in any way. When 
the tank is filled, the samc amount of work has been 
done in each case; what is the difference between 
the three agents ? 
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They take different amounts ef time to do the 
work, or, in other words, they work at different 
rates, and hence from our definition @uey differ in 
power. The engine does the work quieker than the 
other two agents, hence it is said to have greater 
power. You see, then, that power involves not only 
the idea of work or energy, which in éts ‘turn 
involves force and distance, but it also includes 
time, The unit of time is fixed for us by the rota- 
tion of the earth on its axis, and is generally taken 
as the second, that is, ggiggth part of a mean solar 
day. Engineers are in the habit of taking any 
multiple or sub-multiple of a unit that suits their 
measurements, hence we find them using one minute 
as their unit of time in calculations relating to 
power, possibly because it is easier to obtain the 
speed of an engine in revolutions per minute than 
in revolutions per second, The unit of power 
originated with James Watt of steam-engine fame. 
He wished to have some unit by which he could 
express the powers of his different engines, and so 
he made some experiments by inserting a spring- 
balance between a horse and the waggon he was 
drawing, and he observed that the average pull of 
the horse was about 220 pounds. and that he walked 
about 150 feet per minute; hence doing 220 x 150 
or 33,000 foot-pounds of work every minute, This 
is now definitely fixed as the engineer's unit of 
power, and has nothing to do with the power of 
any horse. The English unit of power (one horse- 
power) is defined as the power required to do 
33,000 foot-pounds of work in one minute. It is 
slightly greater than the corresponding French 
unit, the Zurce de Cheral, the English horse- 
power being 550 foot-pounds per second, and the 
French only 5424 foot pounds (75 kilogrammetres) 
per second. 

The electrical unit of power is one watt, which 
is about 7},th of the English horse-power, and is 
the power developed in an electric circuit when a 
current of one ampére flows through it under a 
potential difference. or electromotive force, or 
pressure of one volt. In all mechanical questions 
in which horse-power has to be found the student 
should adopt the following rule, find the work done 
per minute and divide it by 33,000. In questions 
involving the measurement of power electrically, 
the current and pressure are generally given in 
amperes and volts respectively, and the power in 
watts is obtained by multiplying the volts and 
amperes together; the horse-power is obtained by 
dividing this product by 746. The student can only 
get familiar with these measurements by working 
out numerical examples, and we will now en- 
deavour to give a few of a practical and useful 
character. 
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NUMERICAL EXAMPLES. 

EXAMPLE 1.—A waterfall is to be utilised for elec- 
tric lighting. The engineer who is sent to inspect 
the place and report on the power available, finds out 
the following data :—The water at one place flows in 
a straight rectangular channel, the width of which is 
4 feet, and depth of water 2 feet, the average velo- 
city of the water being 2 feet per second. If the 
available fall is 20 feet, the turbine water-wheels to 
be used have an efficiency of 60 per cent., and the 
dynamo an efficien¢ty of 80 per cent., neglecting 
other losses of energy, find how many 60-watt 
incandescent lamps may be supplied (the weight of 
1 cubic foot of water being taken as 624 Ib.). 
The flow of water is 

4x 2x 2=16cubic feet per second, 

= 16 x 60 enbic feet pet minute, 
and the weight of water passing over the fall per 
minute is 

16 x 60 x 62°4 Ib., 
which falling 20 feet give 

16 x 60 x 62°4 x 20 = 11,980,000 ft -1b every nunute, 

hence the power is 


uo”! 336 horse-powe) (approaxunately) 

The combined cfliciency of the dynamo and tur- 

bines is 

SS x G6 = '58, 

therefore there are only 363 x ‘48 or 174 horse- 
power available for lighting purposes. Since 716 
watts are equivalent to one horse-power, there are 
eal = 12:4 lamps lighted per horse-power ; hence 
the total number supplied is 174 x 124, or about 
2,157 lamps. 

We do not say that the method of measuring the 
flow of water here indicated is at all accurate. 
Professor J. Thomson, of Glasgow University, 
discovered a very simple and accurate method of 
measuring the quantity of water flowing in such a 
case as that just given. The water to be measured 
is ajlowed to flow over a V-shaped notch cut in a 
board, as shown in Fig. 42, the notch being of the 
shape of a right-angled isosceles triangle and 
having sharp edges. The only measurement re- 
quired isthe height, /, of still-water level above the 
lowest point or angle of the notch. If this height 
is measured in feet, then the quantity of water, in 
cubic feet, flowing over the notch per second is 
obtained by raising the number expressing this 
height to the fifth power, extracting the square root, 
and multiplying the result by 2°645. 

EXAMPLE 2.—The method above described was 
employed to measure the flow of water in a certain 
stream, 2 being 1°35 feet. If this water drives a 
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turbine water-wheel of 60 per cent. efficiency, the 
fall being 20 feet, find the power given out by the 
turbine, Answer, 6:93 horse-power. 

In connection with the subject of power it is 
often of great importance to be able to calculate 
the power required to propel a vehicle, either along 
a level or up an incline of given slope. Usually 
the force or pull necessary to move the vehicle 
along a level road is given, this force being 
generally stated as a fraction of the weight of the 





vehicle; for instance, the resistance—which is 
equal and opposite to this force—of a tramcar 
varies from 20 to 30 lb. per ton of its weight, 
whilst for a good railway it is not more than 8 or 
9 1b. per ton for moderate speeds, the road being 
level in both cases, If the vehicle is merely drawn 
along a level, the work done per minute is found by 
multiplying the distance it goes in feet by the total 
tractive force in pounds. If the vehicle is drawn 
up a hill, the work done may be divided into two 
parts ; the first, that done in overcoming’ tractive 
resistances as on the level, and the second, that 
done in lifting the whole weight of the vehicle 
through the difference of level between its first and 
last positions. A few examples will make this clear. 
EXAMPLE 3.—Find the power necessary to 
propel a tramcar weighing 5 tons along a level 
road at the rate of 5 miles an hour, tractive 
resistances averaging 22 pounds per ton. 


Here the force resisting motion is 
5 x 22 = 110 |b. 


The car moves 
5 x 5,280, or 26,400 feet every hour, 
or 440 feet every minute, 
hence the work done per minute is force x distance 
= 110 x 440 ft.-Ib. 


and the power required is 


110 x 440 
83,000 


The power required to start the car would, how- 
ever, be considerably in excess of this. 





= 14 horse-power, nearly. 
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EXAMPLE 4.—Find the horse-power necessary to 
move a train weighing 150 tons up an incline of 1 
in 100 at the steady speed of 30 miles an hour, 
resistances on the level at the same speed being 
10 pounds per ton. 

By an incline or gradient of 1 in 100, it is meant 
that for every 100 feet one moves up the slope he 
ascends 1 foot vertically; or that if 100 feet be 
measured along the slope, the two ends of this dis- 
tance are at a difference of level = 1 foot. 

The train moves 


30 x Ox 6. 280 9 ,640 feet in one minute. 


Resistances represent a force of 
150 x 10 = 1,500 Ib. ; 


hence the work done per minute against ordinary 
tractive resistances is 


1,500 x 2,640 = 3,960,000 ft.-1b. 
In moving 2,640 feet up the slope the train rises 


2640 
100 


hence the work done against gravity in one minutc is 
150 x 2,240 x 26°4, or 8,870,000 ft. -Ib. 
The total work done per minute is therefore 
8,960,000 + 8,870,000 = 12,830,000 ft.-Ib., 
and the power required is 


12,830,000 
88,000 


or 26°4 feet vertically, 





== 888'8 horse-power 


The student should carefully work out the re- 
maining examples. 

EXAMPLE 5.—The mean section of a stream is 
8 feet by 2 feet, its mean velocity 2 miles per hour, 
and the fall at acertain point in the stream 12 feet, 
Find the power running to waste at this fall. 

Answer, 63'8 horse-power. 

EXAMPLE 6.—The efficiency of a turbine is 70 
per cent., and 5 cubic feet of water pass through it 
per second. What fallis necessary in order that 10 
horse-power may be obtained from the turbine ? 

If this power is all given to a dynamo of 80 per 
cent. efficiency, which gives out an electric current 
at a pressure of 110 volts, find the current in ampéres 
obtainable from the dynamo. 

Answers, 25:22 feet, 544 ampéres. 

EXAMPLE 7.—What is the power necessary to 
draw a train weighing 120 tons up an incline of 1 in 
130 at the rate of 35 miles an hour, tractive resist- 
ances averaging 15:16 pounds per ton ? 

Answer, 362°76 horse-power. 

EXAMPLE 8.—A water-wheel giving out 20 horse- 
power is employed to drive a dynamo which 
generates the current for an electric tramway. If 
the combined efficiency of the dynamo, leads, 
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motors, etc., is 30°4 per cent., and the weight of a 
train is 10 tons (resistances being 20 | pounds per 
ton), find at what rate the train will’ move on a 


level road. 


Answer, 11°4 miles an hour. 


ITALIAN.—VI. “° 
[Continued from p. 289.] 


Altro, other. 
Andro, I shall go. 
Bosco, forest, wood. 
Cade, he falls. 
Canto, lato, side. 
Carta, f., paper. 
Chi, who. 
Dipendete voi, do 
you depend. . 
Discende, he is de- 
scended. 


Dopo, after. 

E gia partito, he has 
already departed. 

Egli abita, allogia, 
sta, he lives or 
resides. 

Egli é wtornato, he 
has returned. 

E ritornata, she has 
returned. 

E venuto, he came. 
Genitore, father; 7 
genitori, pl., 

parents. 
Glascovia, Glagow. 
Jo sono tradito, Iam 

betrayed. 


VOCABULARY. 


Lontano, distant, far. 

Lut, him. 

Lungi, distant, far. 

Me, me. 

Mercante, merchant. 

Miei, my (pl. m.). 

Monte, mountain. 

Na li, Naples. 

Nobile, noble. 

Non é anoora uscito, 
he has not yet 
gone out. 

Non si distingue,one 
does not distin- 
guish, 

Non volevano uscire, 
they did not want 
to go out, 

Oggi, to-day. 

Per tutto, da per 
tutto, every where, 
Me ho places, all 


Poo anal Sg ene 
anzi), tle 
while or tite be- 
fore; lately, the 
other day, 


EXERCISE 12. 


Translate into English :— 


1. E-gli 8 ri-tor-n&-to dal bé-sco. 
ti-to da N4-po-li. 
4, Di-scén-de da f-na schiat-ta n6-bi-le. 5. 


tat-ti. 


Pranzerd, I shall 
Pee di (dopo 
nzo, dinner 
pranzo, after din- 

ner, in the after- 
noon). 
Presso, near, close 
to, with, about. 
Qua, here : di qua, 
from here also, 
on this side; 
through this 
pa through 
ere; in this 
world or life). 
Scende, he descends. 


Schiatta, family, 
Scorre git, flows 
clown. 


Sono stato, I have 
bee 


n, 

Stamattina (for qué- 
sta mat-ti-na, this 
morning). 

Tetto, roof, 

Uno, one. 


2. & gid par- 


3. [-o s6-no tra-di-to da voi, da 


Lon-taé-no dai mié-i ge-ni-té-ri. 
dé-te voi? 7. Non si di-stin-gue 1’4-no dall’4l-tro. 
8. Non é an-cé-ra u-sci-to d4él-la cit-ta. 9. Da per 


tait-to. 


vo-lé-va-no u-sci-re di qua. 


mi-a so-rél-la. 


10. Da un cf&n-to, da un 14-to. 
12. S6-no st&-to da 
13. Dé-po pr&n-zo an-dro da lui. 


6. Da chi di-pen- 


11. Non 


14, E ve-nG-to sta-mat-ti-na da me. 15. E-gli 4-bi- 
ta, al-lég-gia, sta da sG-o p&-dre (97 in c4-sa di s4-o 
p4-dre ; or prés-so sQ-o p&-dre). 


A, to. (father. 

‘A mio pd-dre, to my 

A qué-sto giar-di-10, 
to this garden, 

Da, from, by. 

Dami-o pa-dre, from 
my father. 

Da-to, given. 

Di mi-o pa-dre, of 
my father, 


And not, ¢ non, 
Answer, ri-spd-sta, f. 


Bafl, bdl-lo, m. 
Cambridge, Cam- 
Urig-ge. 


* Mind this important difference : 


VOCABULARY. 
Di qué-sto giar-di- 
Pat of this carden: 
i-gli d-ma, he loves. 
Egli n-sa, he 


thinks, directs his 


thoughts to, 

yf! lét-tor the bed. 

Il cor-tt- le, the yard, 
court-yard. 
-0 d-mo, I love. 


Chase, cac-cia, f. 
Coffee-house, ‘cerf-f, 


m, 
Counting-house, 
scrit-to-io, m, 


place, fishery ; and pé-sca, peach. 


L-o pén-so, I think, 
direct my 
thoughts to. 

La stén-za,the room, 
chamber, apart- 
ment. 

La ta-vo-la, the 
table. 

Pre-std-to, lent. 


eee come, vtén’ 
} 
Do you come, ve-ni- 


te vo 
Fishing, pé-sca,* f. 


pé-sea, fishing, fishing- 


French, fran-cé-se. 
Furniture, ¢ mé-di- 


lé, pl. m. 
Gen! emen, otis 


rt, m, 
Has been already, 
@ sta-to. 


Has been sold, 96-no 
i ven-du-ti. 
Has retusned, é ri- 
tor-nd-to. 
He comes, é-gli vié- 


ne. 

Here is, éc-co. 

His heir, il su-o 
e-ré-de, m. 

His, st-o. 

I coine, t-o vén-go. 

Texpect,t-oa-spét-to. 

Is a hundred and 
ninety imiles, ct 
sé-no cén-to no- 
vdn-ta mi-glia, pl. 


Is expected, vié-ne 
a-spet-ta-to. 

Js far shorter than 
(the transition), @ 
as-sd-i pit cér-to 
che non é il pas- 


sdg-gto. 
Is not far, non é lon- 


ta-no. 
John, Gio-van-ni. 
Latter, 2l-ti-mo, m. 
aon du-na-ro, mn, 
Month, mé-se, m. 
No, sir, non si-gno- 
Te. 
No, we come, né 
(pron. né), ve-nid- 


mo. 

Other, dl-tro. 

Oxford, 0s-fér-dia. 

Paris, Pa-ri-gt. 

Play (comedy), com- 
mé-dia, f. 


ITALIAN. 


Return, ri-tdr-no,m. 
Riding - school, ca- 
val-le riz-2a (ts), f. 
Shop, ee, A 
This dependa, qué- 
sto di-pén-de. 
Three, tre. 
neat, 69-gi. 
Transition, pas-sdg- 
gio, m. 
Vice, vt-zio, m. 
Virtue, vir-tu, f. 
Walking, pas-ség- 


m. 
W iere do... come 
from, dén-de vén- 


no. 
Which has been sent 
to me, che mi é 
sti-to spe-di-to. 
William, Gu-gli-el- 
mo. 


EXERCISE 13 (COLLOQUIAL). 


Translate into Italian :— 

1. He comes from the riding-school, and not from 
the garden. 2. From Hamburg to Paris is a hun- 
dred and ninety French miles. 3. Does he come 
from the shop? 4. Do you come from the play? 
5. No, we come from the ball. 6. The furniture of 
Mr. Hall has been sold by his heirs. 7. Where do 
these gentlemen come from? 8. Some return from 
the chase, others from walking, and these latter 
from fishing. 9. Herg is the money which has been 
sent to me by the father. 10. This depends on the 
mother, and not on the brother. 11. The transition 
from virtue to vice is far shorter than from vice to 
virtue. 12. I expect an answer from John; he has 
been already three months in London. 13. William 
has returned to-day from Paris. 


THE PREPOSITION IN. 

The preposition iz denotes being, continuance, or 
motion in the interior of a thing. It also denotes 
any kind of motion or penetration intoit. Theidea 
of existence in @ time or in a@ certain condition, 
particularly in @ certain state or disposition of the 
mind, likewise requires the use of in. The prepo- 
sition a, on the contrary, merely expresses presence 
near or about a thing, or motion, approach, and 
tendency to it. For example :— 


E-glié nel giar-di-no, in quél-la cd-me-ra, in cit-ta, in piaz-2a, 
he is in the garden, in that room, in the town, in the 
square. 

E-glt an-dra in In-ghil-tér-ra, in I-spdg-na, he will go to 
England, to Spain. 

Nell’dn-no mil-le aét-te cén-to, in the year 1700. 

Ge. Cri-sto ndc-que in Be-tlém-me, Jesus Christ was born 
in Bethlehem. 

Im-mér-ge-re w-no nel-l’d-cqua, to plunge one in the 
water. 


F-gli éra qui in quest'i-stdn-te, he was here (in) this 


moment. 
in a-go-ni-a, he lies in the agonies of death. 
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A-vér qudl-che c6-8a in bée-ca, in ma-no, toheve something 
in one’s mouth, in one's hand. 


Ca-seti-re in u-na J6s-sa, to fall into a pit or hole. 


Mét-te-re le ma-ni in td-sca, to put or thrust one’s hands 
into one’s pockets. 


The motion to or towards a town or village, oon- 
formably to the nature of the preposition, is always 
expressed by a. 

Usage allows the omission of the article after in 
before many nouns familiarly known and constantly 
recurring in conversation ; for example, é-gli ra nél-la 
cd-me-ra, nél-la cit-ta, nél-la chié-sa, nél-la can-ti-na, 
etc., or, é-gli va in od-me-ra, in cit-ta, in chié-sa, in 
can-ti-na, etc., he goes to the room, to the town, 

church, to the cellar, etc. . 

Before the words day, week, month, year, morning, 
evening, when time is the subject, it is customary to 
omit the preposition in; for example, f én-no che 
mu-rt il Ga-li-lé-o, ndo-que il Newton, in the year 
in which Galileo died, Newton was born. 

The words cd-sa, cor-te, pa-ldz-zo, ted-tro, lét-to, 
and scué-la have a proper or original and a figurative 
signification. In the former case they demand the 
preposition in; in the latter, the preposition « 
(without an article) before them. For example :— 

He is in the court-yard, in 
the palace, in the theatre, ii 
the bed, in the school (i.c. 
building), in the house. 

He is at court, at Guildhall, 
at the play, sick in bed, at 
school, at homie. 

I go into the court-yard, in- 
to the palace, into the theatre, 
into the bed, into the school 
(i.e. building), into the house. 

I go to court, to Guildhall, 
to the 


play, to bed (i.e. to 
Bleep), to school, home. 


E.gli ? nél-lu cér-te, nel pa- 
ldz-zo, in teatro, in lét-to, in 
i-scud-la, in ca-8a, 


E-glie a cér-te, a pa-laz-20, a 
téa-tro, a lét-to, w scué-la, «a 
Ca -40. 

fo vi-do nél-la cdr-te, nel 
pa-luz-z0, nel ted-tro, nel lét-to, 
nél-la scud-la, nél-la ca-sa. 


Lo wdé-do a cér-te, a pa-ldz-z0, 
a tea-tro, @ lé-to, a scué-la, a 
C80. 

In addition to these uses, in has some indefinite 
meanings, which will admit of several prepositions 
or adverbial expressions for the purpuse of trans- 
lating them into English. For example :— 


No-mi-nd-re, di-re qudl-che c6s-a in la-ti-no, to name, say 
something in Latin. 

Spe-rd-re in Di-o, to hope in God. 

Por-td-re qual-che c6-sa in dés-so, in té-sta, in cér-po, to 
cairy something on one’s back or shoulders, or about 
one’s self, on the head, on the body. 

Con-fie-cti-re in u-na crd-ce, fasten or nail something toa 
crogs. 

In me mo-vén-do de’ bé-gli be-chi i rd-i, turning towards me 
the rays of her beautiful eyes. 

Vi-de in se ri-vél-to il pd-po-lo, he saw the people rebelling 
against him. 

Guar-dd-re in u-no, to look at one. 

Da-re qudl-che c6-sa"in dé-no ad %-n0, to give one something 
as a present, 

In av-ve-ni-re, in future, for the future, henceforth. 

In frét-ta, in a hurry, hastily. 

In fac-cta, to one’s face. 
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Aditava, he lived. 

A besso, now. 

Alquante, m., al- 
quanta, f., some, 
several, 

Anno, year (il flor 
degli anni or dell’ 
eta, the bloom of 
youth, flower of 
life, prime of one’s 


are). 
Antonio, Anthony. 
Avete avuto, you 
have had. 
Non ce nessuno, 
there is nobody. 
Camera, chamber, 
room. 
Cumpagna, country. 
Cantina, cellar. 
Capactta, ability, 
talent, skill. 
Carrozta, coach, 
carriage. 
Carta, f., paper (car- 
ta pecorc, velluin), 
Collera, anger. 
Copta, f., abun- 
dance, plenty; 
occasion ; copy. 
Cortile, court-yard. 
Cucina, kitchen. 
E andato, he is 
_ gone. 
E purtito, he has 
departed. 
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VOCABULARY. 


E qui Uaspetto, and 
here I wait till he 
comes. 

FEgli va, he goes. 

Essi sono sortiti, 
they have gone 
out, 

Fiore,flower, bloom, 
prime. 

Fretta, haste, hurry, 
precipitation. 

Io mi riposo, I re- 
pose myself, sit 
down; I rely. 

Letto, bed. 

Lo prevenni, I came 
before him. 

Lo trovai, 1 found 
lin. 

Mano, f., hand. 

Me, me. 

Morirono amendue, 
both died, 

Ora, hour. 


Usieria, pulic- 


house, tavern, inn. 


Piazza, market- 
place, square. 
Fiede, fvot, leg 
(punta del piede, 
end or int of 
the foot, 1.¢., toe). 
Porto, port, harbour. 
Potremo andar, we 
shall be able to go. 
Punta, point (of 
anything). 


EXERCISE 14. 


Punto, point, point 
of time, moment. 
Quasi, almost, uear- 
ly, well-nigh. 
Scozia, Scotland. 
Se ne parla, they 
talk of it. 
Se ne stamperanno, 
will be printed. 
Siete, you are, 
Slitta, aledge, 
Sono, I an. 
Stanza, f., 
chamber. 
Teatro, theatre, 
playhouse. 
Tempo, time, 
sure, weather. 
Tu eri, thou wast. 
Turchia, Turkey. 
Vi é andato, he is 
gone there. 
Viaggio, journey. 
Vicino, m., vicina, 
f,, neighbouring, 
contiguous, ad- 
joining, adjacent. 
Villeggiatura, sum- 
mer season, for 
pleasure or recre- 
ation spent in the 
country (essere in 
villeggiatura, to 
spend the sum- 
mer season in the 
country) 
Voi siete, you are. 


room, 


lei- 


Agreeable compa- 
ny, ag-gra-deé-vo-le 
com-pa-gni-a, f. 

Anger, cél-le-ra, f. 

Book, /t-bro, m. 

Castle, ca-stél-lo, m. 

Cellar, can-ti-na, f. 

Consolation, cv2-so- 
la-zio-ne, f. 

Count, con-te, m. 


‘Direction, in-di-riz- 


zo, (li-re-ziv-ne. 
Drunkenness, 1th- 
bria-chéz-za (ts), f. 
Find, tr6-va-no. 
Fine weather, vél 
tém-po, m. 
Has gone out, e 2- 
8ci-to. [sco-se, 
He hid, é-gli .... 
Hope, spe-ran-za, f. 
In some respect: 
per di-vér-si .- 
guar-di. 


VOCABULARY. 


Is not, non é. 
Is there nobody? 
ce nis-si-no ? 
Key, chia-ve, f. 
Kitchen, cu-ci-na, f, 
Man, ué-mo, im. 
Means, méz-2i, m. 
Never is better 
known than, 201 
si CO-nG-8ce miei 
mé-glio che. 
Passes very quickly, 
Ques-8 (U8-8U-b pre- 
sto. 
Play, giud6-co, m. 
Room, ca-me-ra, f. 
Shall we go to take 
our break fast ? vo- 
glid-mo «an-da-re 
a far co-la-2io-ne ? 
She must either 
have gone—or,¢l- 
le sara an-da-te 
—0,. 


EXERCISE 16. 


Translate into Italian :— 
1. The unfortunate find consolation in hope. 2. 
Your sister is not in the room, she must either have 


gone into the kitchen or into the cellar. 


Steward, fut-td-re 
(ox a-stal-do), m. 

Summer-house, ca- 
si-nét-to, mm, 

That sidebnard, 
quell'ar-ma dio, 
ML 

This moment, .que- 
ato pirnetu, mi. 

This note, qué-sto 
bi-gliét-to, in. 

Time, tém-po, mn. 

To becoine learned, 
per di-ve-nir dét- 


to. 
Unfortunate, tr-fe- 
le-ce, m. 
We find, si tré-ra-no 
You have had, roi 
c-ve-te a-vi-to. 
You will have, voi a- 
vré-te, ella aura. 
Your journey, il v6- 
stro viag-gio, ma. 


3. Shall 


we go to take our breakfast in the summer-house ? 
4. In an agreeable company time passes very 


quickly. 


5. Is nobody in the castle? 
steward has gone out (7x) this moment. 
have had fine weather for your journey. 


G. No, the 
7. You 
8. You 


Translate into English :— 

1. El-la 8 nél-la stanza vi-ci-na. 2. Sé-no qua-si 
in por-to, 3. E-gli @ in Au-stria, in I-té-lia, in 
cam-pé-gna, in vil-leg-gia-ti-ra. 4. E-gli va nel 
giar-di-no; in quél-la caé-me-ra; in Frén-cia; in 
cam-pdé-gna; in I-scé-zia; in Tur-chi-a. 5. E-gli 
€ nel cor-ti-le, nél-la cu-ci-na, nél-la can-ti-na. 6. 
E an-dé-to in chié-sa, in cit-ta, in piaz-za, in ted-tro. 
7. A-bi-ta-va in quél-la cé-sa. 8. Lo tro-vaé-iin lét-to. 
9. An-t6-nio é in cél-le-racon me. 10. Se ne par-la 
in tat-ta la cit-ta. 11. E pai-ti-to in frét-ta. 12. 
Vi é an-da-to in car-réz-za._ 13. Es-si s6-no sor-ti-ti 
in qué-sto ptin-to. 14. A-dés-so siéte nél-le mi-e 
ma-ni. 15, Lo pre-ce-dét-ti in piin-ta di piédi e qui 
Ya-spét-to. 16. f-o mi ri-pd-so nél-la ca-pa-ci-ta 
di mi-o fra-tél-lo. 17. Al-qudn-te cé-pie se ne 
stam-pe-ran-no in car-ta pe-cé-ra. 18. Voi sié-te 
nel fiér dé-gli an-ni. 


EXERCISE 15. 

Translate into Italian :— 

1. My uncle's garden is very large. 2. We have 
scen thy father’s table and bed. 3. I have received 
this cloak from my aunt. 4. Have you received a 
book from this child? 5, We have lent our um- 
brella to your brother. 6. Have you found this pen 
in your school? 7. We have written a letter to our 
uncle and to our aunt. 8. Your mother has given 
a cap to my sister. 9. Have you seen a little child 
in our garden ? 


will have in this note the count’s direction. 9. He 


hid the key in that sideboard. 


THE PREPOSITION (CON, 


When the preposition with denotes company, 
society, union, community, connection, or when it 
denotes the instrument or means by which some- 
thing is effected, it coincides with the use of con in 
Italian. In the former case, the worcls together 
with, besides, to, or similar ones, and in the latter 
the words by means of, by agency of, by dint of, by, 
through are frequently equivalents of with, and are 
translated by con. For example :-- 


An-da-re col fra-tél-lo, to go with the brother. 

Es-se-re, std-re con v-no, to be with one, to belong to one ; 
i.e., to one’s family, company, ete. a 

Com-hat-te-ve col ne-mi-co, to fight with the enemy. 

Con-cer-tu-re u-nc cd-aa con u-n0, to concert a thing with 
one. 

Pa-ra-go-ni-re v-na cd-sa con unal-tra, to compare one 
thing with another. 

Con queée-ste mani, with these hands. 

Con fré-de ed in-gan-no, with fraud and deceit. 

Con un col-tél-lo, with a huife. 

La-vo-ri-re col-la liema, col pe 
work with the file, with the emul, Wilt Las UTI 

Fei-re t-na c6-sa con pia-cé-re, con do-lo-re, con 4. 2. -- ey 
con dif-fi-col-tu, con de-stréz-2a, con budn gdr-bo, to doa 
thing with pleasure, with grief, with case, with difficulty, 
with skill, with good grace. 


Con, before an infinitive, which in this case 


ITALIAN. 


occupies the place of a real noun, is quite an idiom, 
and will begbest translated by the prepositions dy, 
conjunctions while, when, as, and 
particularly and, or by the present participle of the 


through, by the 


English verb. 


° 
e 
Andar, to go, going, 
pace, walk, 
COUTRE, 
Rottone, button. 
Coda, tail. 


Cole, colour. 
ad We blow, knock, 


Con sua buona gra- 
zia, with your 
kind permission. 

Tali lo prese, he tuok 


it. 

Favorite, please. 

Fazzoletto, hand- 
kerchief, pochet- 
handkerchief. 

Forza, power, 
strength, force 
(con ogui forza, or 
con tutta la forza, 


with all one’s 
might, with might 
and = =omain, by 


main force). 

ku uceiso, he was 
killed. 

Garbe, good grace, 
pleasing manners 
(bel garbo, ad- 
dress, skill). 

(raza, grace, 
charm, = favour, 
kindness, per- 
mission, graceful- 
ness. 

Guardar, to look, 

Lanterna, lantern. 


VOCABULALY. 


Mugnifenza, mag- 
niticence (ron o- 
qui meagiificenzt, 
most magnificent - 
ly or superbly). 

Me, me. 

Meco, with me.* 

Mi disse, he told me. 

Non s'accorduns, do 
not match, 

Occhio, eye (guar- 
dur uno calla coda 
dell'ocehin, to look 
at one from = the 


corner of one’s 
eves, generally 
from contempt, 
also from = sus- 


ee or envy, to 
ook askance or 
cast a suspicious 
pine at one, to 
ook at one with 
an evil eye). [all. 
Ogni, each, every, 
Purlando, speaking 
on risjetio par- 
undo, with res- 


ct), 
Pistol, pistol. 
f’orn, little (porn 
qarbo, want of 
good grace, un- 
nkilfulness, awk- 
ward ness). 
Porta, carry. 
tispetto, — respect, 
regard, deference. 


EXERCISE 17. 


Translate into English :— 
1. Guér-dar cél-la (con la) c6-da dell’6c-chio, 
2. Fa-vo-ri-te di veenir con me (or mé-co), 3. Pér-ta 


1é-co (con te) la lan-tér-na. 
5. Coll’an-ddr del tém-po. 
7. Con sem-bian-te tur- 
9. Con i-stu-pé-re. 


(con se). 


con un c6l-po di pi-st6-la. 


b&-to mi dis-se. 8, Con i-stu-dio. 
10. Vi-a di qua con qué-sta césa. 


bo (or con bél-la gra-sia). 
13° Con sé-a bué-na graé-zia. 


Stupore, 


Salro, m., salva, f., 
safe, secure, 
saved, unhurt. 

Se, hitnself, him. 


Sembiante, visage, 
face, eounten- 
ance, appear: 


ance, air, aspect. 

Si netta, he wipes 
himself clean, 

Studio, study, dili- 
yence, cure (cou 
itudio oriestudio, 
on purpose, inten- 
tionally). 

astonish- 
ment, sii prise, 
amazement. 

Tv, thee. 

Jemperare, to mix, 
dilute. 

Tempo, time (col- 
Tandar del tenpo 
or col tempo, in 
time, in time to 
come, hereafter). 

Turbato, disturbed, 
alarmed, — trou- 
Dled. 

Tenia, f., remission, 
forgivene 88 (salva 
venia, with your 
permission), 

Fenir, to come. 

Via di qua, away 
with. 

Vino, wine. 


4. E-gli lo pré-se sé-co 


6. Fu uc-ci-so 


11, Con bél gar- 
12. Con pd-co gar-bo. 
14, Con 6-gni ma-gni- 


Il sal-dd-io, m., the 
soldier. 
Il vi-ci-no, m., Ja 


vi-ciena, f., ‘the 
neighbour. 
L'dl-be-ro, m., the 
tree 
L (eemi-co, m.. the 


friend; la-mi-ca, f., 
the female friend. 

L'ujmo, m., the 
male person, hu- 
man being, man, 
husband. 

Ja dén-na, f., the 


woman, wife, 
lady, mistress, 

La giar-di-nié-ra, f., 
the female gar 
dener, the gar- 
dener's wife. 

Lin-dra, London. 


Lo sco-ld-re, m., the 
pupil, learner, 
scholar. 


Ln scul-to-re, m., the 
sculptor, statuary. 
u-t-gt, Lewis, 
aonle: 
Lu-i-yia, Louisa, 


EXERcIS£ 18, 


Translate into Italian :-— 


1. My book is on the form. 


3 


in 
bem 
2 


Pa-ri-gi, Paris, 
Par-ti-to per, do- 
rted for. 
P6-ve-ra, or, 
needy, wanting. 
Ric-co rich, 
wealthy, « ee 
Ro dél-fo, Roduiph, 
Ralph. 
Si chid-ma, ss tw 
called, 
Sté-fu-no, Stephen. 
Ve-né-zia, Venive, 
Vien-na, Vionna, 


Z. Ihave given my 


hat to this poor child. 3. The book which I have 


received from a friend is lost. 


4. Have you (sing.) 


found Charles's ring? 6. John's garden is very 


small. 


cousin has (/.é., is) arrived. 
letter from Louis ; 
departed for Venice. 
watch of Lewis? 


London. 


he is at Milan. 


6. William's friend has departed. 7. My 
8. We have received a 


9. Rodolph has 


10. Have you (sing.) seen the 


11. Has (/.e., is) your (sing.) uncle 
departed for Paris? 12. Caroline’s aunt is in 


13. Our (male) neighbour has a son, who 


is called Adolphus, and a daughter who is calle | 


Louisa. 


And we always have 
to do, e si ha da 
Sar sém-pre. (qui. 

Came here, ar-ri-vo 

Coach, cur-réz-za, f. 


Country, = cam-nd- 
gna, f. {m. 
Courier, cor-rié-re, 


Cousin, ¢v-gi-no, m. 
Dead, mor-to, im. 
Express order, Ure 
diene es-prrés-s0, 1. 
Vor, per. 
First. part, pri-ma 
pdr-te, f. [un. 
General, ge-ne-rule, 
Has gone to dine, 
ean-dd toa pran- 
zd-rTe. 


VOCABULARY. 


Himself, se stésso, 
Hiis life, la su-a 
vi-ta. 
Horse, ca-vdl-lo, m. 
Is filled with, é@ mé- 
no di, 
Last, wl-ti-mo, m., 
ul-ti-ma, f. 
Living, vi-vo, m. 
Nephew, ni-p0-te,m. 
News, nud-ra, f. 
Next, ven-tu vo, nL, 
ven-tu-ra, f. 
Ought to spend, dé- 
ve yats-3d-re. 
Park, par-co, m. 
Peace, pd-ce, f. (i.¢., 
news of — the 
peace). 


EXERCISE 19. 


Translate into Italian :— 
1. The nephew has gone with the general’s son 


and daughter into the park to dine there. 


Second, se con do, 
in., se-con-du, f. 
(There) has arrived, 

é gitneto, 

They will go, 26- 
glio-no an-dd-re. 
Together (all), tut- 

ti in sié-me. 
To Imy, di 

prt-re. 
Ungrateful — (per- 

BON), iegr (b- “tn, In. 
We live, si vi-ve, 
me work, si la-ru- 


conl- 


Week, bet-bi-mMa-Na, 


f. 
World, md2-do, m. 


2. Next 


fi-cén-za. 15. Con 6-gni for-za. 
VOCABULARY. 
A.d6!-fo, Adolphus. (a-ro-li-na, Caroline Gu-qli-él-mo, — Wil 
An-ma-ld- -to, dis- di, belongs to, diam. 
tempered, _— dis- (ies, is of). Il giar-di-nié-re, un, 
eased, out of En-ri-co, Henry. the gardener. 
health, sick, fll. Fer-di-ndn-do, Fer- Ji giv-va-ne, the 
An-od-ra, yet, still, _ dinand. young man,youth. 
also, even, again. Fran-cé-8co, Francis. Jl sér-vo, m., the 
An-t6- nio, Anthony. Gid-va-ne, young. servant. 


Ar-ri-vé-to, arrived. 


* In the iiiates of con me, with me; con te, with thee; and 
con se, with himself, herself, itself, themselves, meco, teco, and 
seco are frequently used; and in elegant style con as a mere 
expletive, con nueco, con teco, con seco. 


week they will go together into the country. 3. A 
courier has arrived with the news of the conclusion 
of peace, 4. The cousin came here with the express 
order to buy a horse and acoach. 65. The world is 
filled with ungrateful persons; we live with the 
ungrateful, we work for the ungrateful, and we 
always have to do with the ungrateful. 


KEY TO EXERCISES. 
Ex. 9.—1. This horse is beautiful. 2. This snuff-box is very 
sinall. 8. This inn is large. 4. This child is my brother. 
5. This penknife is for my brother. 6. Your little sisterhas a 
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handsome book. 7. My mother has bought this hat. 8 Thy 
brother has seen this fine carriage. 9. Your little brother is a 
good child. 10, This watch is very good. 11. This beautiful 
ring is for this child. 12. My uncle has a son and a daughter. 
18, We have received a present. 14. Have you written a letter? 
15. My sister has received a fine cap. 16. Hast thon also sold 
thy carriage? 17. This present is for your aunt. 18, My 
daughter is very tall. 19. This father has a beautiful daughter. 
20. This child is my son. 21. The garden that I have seen is 
very large. 22. My father has lost his hat and his umbrella. 
93. Our uncle has sold his beautiful carriage. 


Ex, 10.—1. I tempi d’adesso non sonoi migliori. 2. Eglisi era 
nascosto nella stanza di dietro. 3, La nostra citta ha un ponte 
di pietra, la vostra ne ha solamente uno di legno. 4. Eduardo 
ha ricevuto da Londra un oriuolo d’oro, una apada d'argento, e 
un paio di filbied’acciaio. 5. Una volta si portavano degli abiti 
di panno e de’ gilé di velluto. 6. L’uso dei vasi di rame é stato 
proibito in Svezia. 7. Che significa questo suono di campane ? 
8. Che dite del panno che ho comprato? 9. Esso é buono e 
fino. 10. EB del colore? 11. Esso e bello. 12. Ecco dieci 
braccia del taffeta che volevate avere, e dodici braccia della 
tela batista che avete domandata. 

Ex. 1].—-1. I have dent the letter to John. 2. To shoot ata 
bird. 8. The merchant thinks of profit. 4. From words they 
came to blows. 5. To whom have you shown it? to Peter or to 
the cousin? 6. What are you thinking of? 7. Iam thinking of 
the future. 8. Shall we soon arrive at the next post? 9. He 
ran immediately to the door. 10. He spoke toa stranger. 11. 
He provoked him to anger. 12. His conversation becomes 
tedious to me. 18. He reckons ita dishonour. 14. Liberality 
is imputed to hin as a fault. 15. They were at the chase, 
the wedding, the dinner, the supper, the ball. 16. I shall go 
to a ball to-morrow. 17. They go for amusement; to take a 
walk. 18. Let us go to the coffee-house. 19. Which is the 
way to the post? to the custom-house? 20. He is at Berlin. 


ACOUSTICS.—II. 


[Continued from p. 299.] 


FACTS CONNECTED WITH THE PRODUCTION OF 
SOUND—VIBRATIONS OF STRINGS, RODS, PLATES, 
BELLS, REEDS, AND AIR IN PIPES—KOENIG'S 
MANOMETRIC FLAMES 

In the last lesson we saw that sound is the result 

of vibratory motion, and that it is made known to 

us through the sense of hearing due to the action 
of the tremors in the air on the minute nerves of 
the internal ear. We saw, too, that sound may be 
of the kind which we call noise, or it may be mustoal. 
It is very difficult to define the exact line of demar- 
cation between the two, for noises which are them- 
selves unmusical may blend with others so as to 
produce a pleasing effect, as the tap of the drum or 
the clash of cymbals ; and even the roar of the traffic 
in the great city may become mellowed by distance 
into an agreeable hum. The commonest source of 
non-musical sounds is the shock of bodies striking 
together ; friction, electrical discharges, and explo- 
sions of inflammable substances also furnish irregu- 
lar sounds of particular kinds. Sounds of the large 
and more distinct class, in which the vibrations are 
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of a regular kind, are of more interest to us, and in 
this lesson we propose to discuss some facts con- 
nected with the production of such sovfids. 


VIBRATING STRINGS. 

We have already referred to one of the commonest 
sources of musical sounds, viz. vibrating :strfngs. 
These have been employed for the production of such 
sounds in nearly all countries, and from a very early 
period. If the string is uniform in thickness and 
texture and flezibdle, its vibrations may be transverse, 
longitudinal, or torsional. Transverse vibrations 
are the most usual and of greatest interest. This 
mode of vibration may be studied with the help of 
the sonometer or monochord, which is shown in 
Fig. 10. 

It consists essentially of a single wire or cord, 
m n, the length and tension of which can be varied. 
One end of this is fixed to a peg at the extreme left 
of the instrument; the other end passes over a 
pulley, and has a number of weights suspended 
from it, by means of which the tension can be 
altered at pleasure. Two bridges, m and 2, are 
placed under the cord, one near each end; these 
form its virtual extremities, and rest upon the 
hollow sounding-box which forms the base of the 
instrument. When the wire is set in vibration, the 
pulsations are conveyed through these bridges to 
the sounding-box, and thus to the body of air con- 
tained in it. In this way the power of the sound is 
very materially increased. 

If we were merely to suspend the cord from a 
fixed hook, placing a weight at the lower end to 
keep it stretche, and then to set it in vibration, we 
should easily discern its vibrations by the eye, but 
scarcely any sound would be produced, as there is 
no vibrating body to which its motion would be 
imparted. In the sonometer the cord vibrates in 
just the same way, but the sounding-box enables us 
to hear as well as to see the vibrations. 

At the back of the instrument is a scale, on which 
the distance between m and 2 is divided into one 
hundred equal parts, and a movable bridge, 0, can 
be placed at any part of this, so as to touch the 
string in any required place, and damp its vibrations 
there. 

If now we remove o altogether, and pluck the 
string in the centre, or draw a violin-bow across it, 
we shall obtain a sound which is the fundamental 
note of the string, the whole of which will be 
thrown into vibration, as shown at A (Fig. 11). 
Now place the bridge, 0, at the division of the scale 
marked 50—that is, midway between m and »—and 
excite one division of the string by means of the 
bow, as before. Both parts will at once be thrown 
into vibration, and the cord will present the appear- 
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ance shown at B; but the note produced will be 
found to be just an octave higher than the funda- 
mental note@of the string. 

Now move the bridge, 0, to nearly the division 





Fig. 10. 


marked 33, so as to be one-third of the way along 
the cord, and draw the bow across the segment, a 3. 
We shall now obtain a note a fifth higher than the 
octave, and the portion 6 d@ of the cord (Fig. 11, ¢) 
will be seen to be divided into two ventral segments, 
as they are termed, separated by a node, or place 
of rest, c. The existence of this may easily be 
shown by placing three bent pieces of paper astride 
the cord at the points e, ¢, and /, and then exciting 
it as before. Those placed at e and / will at once 
be jerked off, while that at c, being placed at a 
node, will remain unmoved, showing that the cord 
there is at rest. 

By moving the bridge to the division 25, we shall 
find the whole length of the cord divided into four 
segments (D, Fig. 11). The sound produced in this 
case will be just two octaves above the fundamental 
note. The divisions may be rendered manifest, as 
before, by placing pieces of paper on the wire. 

In these experiments we may dispense with the 
bridge altogether, and damp the cord at any 
required place by lightly touching it with a 
feather. As a result of them all, we find 
that the shorter the vibrating segments are, 
the higher will be the note produced. By 
difhinishing their length a half we raise the 
note an octave, and, as we have already seen, 
this is produced by doubling the number of 
vibrations in any given time. We thus ob- 
tain the following fundamental rule :—7he 
number of vibrations in the same time varies 
inversely as the length of the string, the ten- 
sion remaining wnaltered. 

The next thing that modifies the note pro- 
duced by aastring is its tension. Experimental 
proof of this fact can easily be obtained by altering 
the weight at #, or, easier still, by varying the press- 
ure by thehand. By carefully experimenting in this 
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way we shall find that, by increasing the tension 
fourfold, we raise the note an octave; that isto say, 
we produce double the number of vibrations. The 
second general law, then, may be stated as follows :— 
Lhe number of vibrations made by the 
cord in any giren time varies as the 
square root of the tension. It is by 
varying the tension of the wires that 
a piano is tuned; the wires usually 
yield a little by the constant blows of 
the hammers, and thus the notes be- 
come somewhat flat, and have to be 
tuned up to their former standard. 
The diameter of the cord likewise 
affects its rate of vibration. If we 
take two cords of the same substance, 
similar in tension and length, but one 
of which has twice the diameter of 
the other, we shall find that the note produced by 
the thicker one is an octave below the other. It 
follows that strings of the same length and density, 
but of different thicknesses, will have thesame vibra- 
tion rates if stretched by forces proportional to their 
sectional areas. The density of the cord also affects 
the tone produced by it. In fact, all other things 
being equal, the vibration frequencies of two strings 
are inversely as the square rvots of their masses or 
weights. It is on account of this fact that the wires 
of a piano are much thicker in the bass than in the 
treble, and those for the lowest notes of all are 
frequently wound round with thin wire. 
Longitudinal vibrations may be set up in strings 
by rubbing them in the direction of their length 
with a piece of rosined leather, the sounds produced 
being of a very much higher pitch than those due to 
transverse vibrations. Such sounds are not used 
to any extent in music. The vibration frequency 
follows the same rule as that for transverse vibra- 
tions. Since the length of any string varies when 
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Fig. 11. 


vibrating transversely, it must also vibrate longitu- 
dinally, and in the violoncello the effect of these vi- 
brations is the production of “ false” notes or tories. 
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Torsional vibrations.—Besides the two modes of vi- 
bration referred to above, the string may also vibrate 
with a torsional motion, which can be made evident 
by attaching a ring with a paper flier to the centre 
of the string. When the 
string is plucked or 
bowed, the flier rotates, 
showing the torsional 
motion. Dr Stone—to 
whose excellent little 
book on sound we 
are much indebted 
-—mentions the diffi- 
culty attending the 
production of grave 
tones by enlarging the 
sectional area of the 
string, owing to the 
sounds introduced by 
the torsional vibrations 
of the string. 


VIBRATIONS OF RODS 





. AND BARS. 
Fig. 12. Here again we have 
the three kinds of 


vibrations, the transverse being of greatest import- 
ance. When a rod is fixed at both ends and 
caused to vibrate, it behaves like a string— 
vibrating in one, two, or more segments, but the 
rapidity of vibration differs from that of a string. 
Thus when a string is divided into two segments, 
each of these vibrates twice as fast as the whole 
string would do, whereas a rod in a similar case 
vibrates with a rapidity increased in the ratio of 25 
to 9; with two nodes and three segments the ratio 
is 49 to 9; three nodes and four segments 81 to 9, 
and so on, 

A rod fixed at one end has already been referred 
to. lt gives a number of vibrations which is 
inversely as the square of its length; and notes 
may be produced, the period of the gravest tone 
being the time occupied by a pulse in travelling 
Sour times the length of the rod. 

A common application of this mode of vibration 
is to be met with in the Jew’s harp,” 4 well-known 
toy musical instrument in which the tone is modi- 
fied by changes in the cavity of the mouth; also 
the gong of an American clock, in which a coiled 
piece of wire is fixed at one end to a sounding iron, 
and struck near the other by the hammer of the 
mechanism. A tuning-fork, such as that shown in 
Fig. 12, may be regardel as a bar fixed at the 
middle and free at the ends. It gives out not only 
the fundamental note but numerous upper partials, 
the interval between them and the lower tone being 


much greater than in the case of strings; they are, 
therefore, less noticeable than in strings, and on 
account of the comparative purity simplicity 
of its tone it is much used in researches on sound. 
The note produced has, however, the great dis- 
advantage of rapidly falling off in intensity, due to 
friction. When placed on a sounding board or‘box, 
as shown in the last figure, the note is more sustained. 
Electric and other methods have been devised by 
which the fork may be kept vibrating for a length of 
time. Tuning-forks are also much used in experi- 
ments in other departments of physics. 

The only example of the application of longitudi- 
nal vibrations in rods which we shall notice is that 
furnished by Marloye’s harp, Fig. 13. It consists of 





Fig 18 


a number of den) rods standing vertically on an 
oblique-shaped sounding board, into which the 
lower extremities of the rods are fixed. These rods 
sue caused to vibrate by rubbing them in a longitu- 
dinal direction with the rosined fingers. A similar 
instrument furnished with glass, instead of wooden, 
rods has also been used. The torsional vibrations 
of rods are of little importance. 

Vibrations of plates.—When plates are set vibrat- 
ing, the presence of nodes can easily be demon- 
strated by sprinkling some light powder on the 
plates; this powder leaves the vibrating segments 
to heap itself on the nodes, or places of rest, In 
this way most beautiful figures have been obtained 
by Chladni, and subsequently by Wheatstone. The 
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method of investigation is to support plates of dif- 
ferent shapes, but regular outline, by a proper 
clamping arfangement. Sand having been sprinkled 


Fig 14. 


on the plates, they are then excited by a rosined 
bow, as shown in Fig 14, and the vibrations of the 
plates being damped by placing the fingers at proper 
places on them, a great variety of beautiful figures 


S| 
J) 


i 


ee 
aw 
xd 


IMEI 
AISA 
Bie 


Cee 
XIX 


> 
| 
t 4 


x 


+ 


and. emcee: 


Fig 15, 


are assumed by the sand. Some of these, as found 
by Chladni and Savart for square plates, are shown 
in Fig. 15, circular plates vibrating somewhat as 
shown in Fig.16. The vibration-frequency—say in 
a olroular disc—is proportional to its thickness, and 


inversely proportional to the square of its diameter. 
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Vibrations of bells—Gongs and some ancient 
bells are very much like plates. Bells are usually 
of a more or less hemispherical shape, and are 
generally excited by being struck. They give a 
tone which is anything but pure, having many 





Fig. 16, 


upper partials or harmonics. The nodes in a bell 
are shown in Fig. 17. In church bells the hemi- 
spherical shape 18 departed from considerably, and 
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the tone is not so pure as if that shape were re- 
tained, as it isto a greater extent in the case of 
clock chimes. The latter, however, from their 





Fig. 18. 


shape cannot readily be rung in peals. Bells are 
usually made of bell-metal—an alloy of copper 
and tin, of about 75 parts by weight of copper to 
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25 of tin. The sujposed good effect produced by 
the addition of a little silver seems to be purely 
imaginary. <A section of a bell,is shown in Fig. 18. 

Musical glasses, selected so as to form roughly a 
sort of scale and tuned by being partially filled 
with water, have been used to produce music, 
being excited by rubbing the edge with the wetted 
finger. 

Reeds amd organ pipes.—These can best be con- 
sidered together. Reeds consist of elastic pieces 
of wood or metal 
usually fixed at one 
end and vibrating at 
the other. Reeds are 
usually divided into 
two classes, free, and 
beating or striking 
reeds. In the latter 
the reed overlaps the 
Orifice, whereas in the 
former it vibrates 
freely between the 
edges of the opening. 
Most orchestral reed 
instruments, and all 
the older forms of 
organ pipes, have beat- 
ing reeds. 

Vibrations of col- 
ununs of air in pipes.— 
In wind instruments 
the confined column of 
air is the sonorous 
body. It is confined 
in a pipe usually of a 
cylindrical or prisma- 
tic shape. The air is 
set in vibration by im- 
pinging on a ridge- 
shaped piece or on a 
reed. 

One very common form of organ pipe is shown in 
Fig.19. The following consideration will explain the 
action of airin an organ pipe :—By holding any tuning- 
fork to the mouth of a glass jar, or tube, of suitable 
length, it will be noticed that the sound is greatly in- 
creased. Now remove the tuning-fork, and, holding 
the tubetothelips, blow across its open mouth; a note 
will be produced which will be found to be exactly 
the same as that of the tuning-fork. The rush of 
the air across the open mouth causes a number of 
different pulses, of which the tube selects the one 
which is in most perfect accordance with itself, 
and increases its power. By taking different 
tubes, and blowing across them in this way, we 
shall find that in each case exactly the same note 


ERTS V OV eT ATR ere vee rwwsere res 


oe 
. . 
aN 
3 
il 
3 
Ot 
ua 
R 
ie 
4 
ie aN 
LY 
LY 
. 
‘4 
‘ 





Fig 3% ~~ 


THE NEW POPULAR EDUCATOR. 


is produced as that uttered by a tuning-fork which 
resounds in unison with the tube. 

By blowing more violently we shall obtaia a’ 
note considerably above that first heard, and by 
blowing with still greater force we shall obtain 
notes successively higher and higher. If the 
number of vibrations corresponding to the funda- 
mental note be represented by 1, we shall find that 





A B 
Fig. 20. 


these overtones, as they are called, are represented 
by the odd numbers 3, 5, 7, etc. If, for instance, 
the fundamental note requires 100 vibrations in a 
second, the next note above it that can be obtained 
from the same pipe is produced by 300 vibrations 
in the same time. We cannot make the pipe utter 
any intermediate note, as, for instance, one with 200 
or 250 vibrations. . 

By examining the condition of the air inside the 
tube, we shall be able to understand the reason of 
this. We shall find that the bottom, or closed end, 
of the tube is always a node, while the mouth cor- 
responds to a ventral segment. 

When the fundamental note is sounded, the 
length of the sound-wave is just double that of the 
tube ; the motion of the air in which is represented 
at A (Fig. 20), being merely a single pulse up and 
down. 

Now, as we blow more violently, a node is formed 
in the tube, and since the mouth is a ventral seg- 
ment, and the bottom a node, the second node 
must clearly be one-third of the way down the tube, 
as shown ata. The pulses in this case will be as 
represented in the above figure at B. The node a 
may indeed be considered as a thin layer of air re- 
maining quite motionless, while the air between it 
and the next node, which in the case under con- 
sideration is the bottom of the tube, pulses alter- 
nately backward and forward. 

A very good proof of this statement is afforded 
by placing an organ-pipe on a wind-chest, and pro- 
curing a small membrane stretched over a ring of 
such a size as to be capable of passing up and down 
the tube, which, for this experiment, should have a- 
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giase side. The membrane is then snepended hori- 
zontally bystrings, and lowered down the tube. It 
will be seen that at some parts it is thrown into 
rapid vibration, while in other places it will be at 
rest. This will be rendered more manifest by 
sprinkling some fine sand on it before lowering it 
into the tube. By watching the place at which the 
vibrations cease, we shall find that it is just when 
the membrane is at one of the nodes, thus clearly 
showing that there the air is at rest. 

When we blow more violently across the tube, 
two nodes will be produced, as seen at ¢; and in 
this case it is clear that the waves produced can 
only be one-fifth the length of those produced 
when the whole pipe sounds, as at A. The number 
of vibrations therefore is five times as great. 

Thus far we have employed pipes closed at one 
end. If new we take others, similar in every other 
respect, but open at both ends, we shall find that 
the notes produced are just an octave higher—that 
is, an open tube yields a note an octave higher than 
a similar closed one of the same length The dif- 
ferent notes produced by an open tube may be 
represented by the successive numbers, 1, 2, 3, 4, 5, 
etc. In all cases the extremities are ventral seg- 
ments, and the nodes are distributed evenly between 
them. 

We have now to see the way in which pipes are 
employed in musical instruments The common 
Pan pipe consists merely 
of a series of open tubes 
sounded by the mouth. 
In musical instruments, 
however, there is nearly 
always some special form 
given to the mouthpiece, 
which modulates to a 
greater or less extent the 
peculiar sound of the 
pipe. Fig. 21 shows the 
usual construction of the 
mouthpieces of the flage- 
olet and of the organ-pipe. 
The end P of the latter is 
inserted in the wind-chest 
of the organ, whence the 
air issues into a cavity, z, 
which is frequently of larger dimensions than re- 
presented in the figure. As this issues from 7, the 
current strikes against the upper lip 6, and produces 
pulsations; these, by the resonance of the pipe, 
yield the required musical note, the pitch of which 
depends chiefly upon the length and size of the 
pipe. 

In aa organ the same pipe always utters the same 
note, the different sounds being produced by a 





Fig, 21. 
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corresponding number of pipes. In other inatrv- 
ments—as, for example, the flute, trampet, and 
cornet-&-piston—many notes may be produced from 
the same tube. This is accomplished partly by 
altering the position of the lips, or the intensity of 
the blast, and partly by altering the virtual length 
of the tubes by means of apertures or stops. 

In the flute there are a number of openings, 
which are kept closed by the fingera. When any 
one of these is 
left unstopped, 
a ventral seg- 
ment is pro- 
duced in the 
tube at that 
point, and modi- 
fies the note. 
The vibrations 
in this instru- 
ment are pro- 
duced by the 
current of air 
from the lips 
being directed 
over an aperture 
in the side of 
the tube. 

In reed pipes 
the vibrations 
are more or less 
controlled by 
the vibration of 
the metal ton- 
gue, When the 
fir issues from 
the wind-chest this tongue is set in vibration, and 
regulates the pulsations in the pipe. 

A pipe of this nature fitted with a piece of glass 
so as to exhibit the reed (which is a “free reed”) 
is shown in Fig. 22. Q is the wind-chest of the 
bellows, into which P is fitted. In the right-hand 
figure the upper part of the pipe is removed, so as 
to show the reed more clearly. A plate of metal, 
c ¢, has a slit cut in it, in which the tongue ¢ may 
just pass. When the air issues through the tube 
this tongue is thrown into vibration, and regulates 
the pulsations in the tube. By means of a curved 
wire, *, projecting above the top of the pipe, the 
play of the tongue may be controlled and the pipe 
tuned, The conical pipe, H, placed at the top, 
serves to increase the power of the sound. 

The organ of voice is in reality a reed instrument 
of the most perfect construction. It is situated at 
the upper part of the windpipe, and contains elastic 
membranes against which the air is forced from 
the lungs, the membranes being thus put into a 





Fig. 22. 
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state of vibration. The laws for the vibrations of 
strings are not, however, followed by these so-called 
vocal chords, for no string so short could produce 
80 low a note as those of the male voice. They do 
not follow the laws of a pipe, but approximate more 
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closely to the conditions of a free reed. Itis not 
necessary to refer further to this matter here, as 
there is a considerable doubt as to the exact action 
accompanying the production of certain notes by 
the human vocal organs. 

The indefatigable Dr. Koenig, of Paris, who has al- 
ready been referred to, has constructed an apparatus 
by which rariations of presswre due to the vibrations 
of acolumn of airin a pipe produce visible effects on 
burning gas-jets. Three small gas-jets are fixed at 
definite points in an organ-pipe, as shown in Fig. 23. 
The gas which supplies the jets is separated from 
the air in the pipe by a thin membrane, and when 
the pipe is made to “speak,” the flame at a node is 
violently agitated, whilst that at a venfral segment 
is hardly affected; showing that there are much 
greater changes of pressure at the node, and that 
the air at a ventral segment is almost in the same 
condition as that outside. If the flame is reflected 
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on to a revolving mirror, it presents the appearance 
of a serrated or wave-like band of light, (The same 
mirror may be employed for two pipes giving, say, 
a note and its octave, and the serrations will be 
found to be twice as numerous in the one case as in 
the other. 

The resulting image for a note and its octave = 
shown in Fig. 24. The reader will understand the 
reason of the production of such an image by con- 
sidering that if the mirror remained at rest the 
pulsating flame would appear in the mirror simply 
as it appears when looked at directly. If now the 
mirror has a motion at right angles to the direction 
of the pulsations of the flame, the combination of 
the two shows a continuous serrated band of light 
on account of the persistence of impressions on the 
retina of theeye. Owing to the difficulty of rotat- 
ing the mirror at a constant speed, delicate investi- 
gations involving important quantitative results are 
best carried out by a ribrating instead of a rotating 
mirror. Such has been adopted by Professor 
Herbert McLeod, of the Royal Indian Engineering 
College, Cooper’s Hill, and Major Clarke, R.E., in 
important experiments on tuning-forks, the speed of 
machines, etc. These results—published in 
the Proceedings of the Royal Society for 
1877 and elsewhere—have been, with great 
kindness, placed at our disposal by Pro- 
fessor McLeod, and may be briefly referred 
to. If space permit, the matter will be 
more fully dealt with later on. 

It is evident that if the image of a point 
of light be observed in a vibrating mirror 
attached to a tuning-fork or reed, the image 
of the point in the mirror will appear as a 
straight line. If, however, the luminous 
point moves in a direction at right angles 
to the plane in which the mirror vibrates and 
parallel to the plane of the mirror, the two straight- 
line motions will produce a sinuous or wavy image ; 











Fig. 24. 


the dimensions of the waves depending on the ampli- 
tude of the vibrations of the fork, and on the rate of 
motion of the point of light in relation to the period 
of the fork. For instance, if equidistant points on a 
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revolving disc are viewed in the mirror, and if the 
rate of the disc is such that the time occupied by 
a point & travelling over the distance between 
two cousecutive points is equal to the time of one 
complete vibration of the fork, a continuous 
stationary image such as that shown at a Fig. 25, 
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is seen , but if the point rotates at a slightly greater 
speed, the figure shows a slow progression in the 
direction of the moving circle. With higher speeds 
the other figures are produced, the figure being 
stationary so long as the time-rate of the point is 
an exact multiple of the period of the fork ; if, how- 
ever, there is a slight difference in the periods, the 
figure shows a@ progressive motion in one direction 
or the other, depending on whether the motion of 
the disc is too fast or tooslow. This forms perhaps 
the most perfect method yet devised of deter- 
mining the period of tuning-forks and other similar 
data 


We have in this lesson dealt with various 
matters connected with the production of sounds 
mainly of aregular, or musical, character. In the next 
lesson we shall refer to certain facts and phenomena 
connected with the propagation of eound. 


ELOCUTION,—XI. 
{Continued from p. 205.) 


PROMISCUOUS EXERCISES, 

THE following specimen of descriptive humour 
requires the “lively movement ” in its rate of utter- 
ance. The voice is, in this instance, accelerated 
beyond the rate of serious communication in any 
form, although it does not possess the rapidity which 
belongs to the excited style of lyric or dramatic 
poetry, in the most vivid style of humorous expres 
sion. This lesson combines, also, an exemplification 
of “moderate” force and “middle” pitch. The 
object in view in the practice of such exercises as 
this is to gain antmatwa and briskness in utterance. 
A lagging or drawling tone is utterly incom- 
patible with humorous delineation. Mere rapidity, 
however, will sot succeed in imparting liveléness to 
style: the utterance must be slow enough to be dis- 
tenct, and epirited. 


XII. WOUTER VAN TWILLER. 


The renowned Wouter (or Walter) van Twiller was descended 
from a long line of Dutch burgomaaters, who had successively 
dozed away their lives and grown fat upon the bench of magin- 
tracy in Rotterdam, and who had comported themselves with 
such singular wisdom and propriety that they were never either 
heard or talked of—which, next to being universally applauded, 
should be the object of ambition of all ages, magistrates, and 
rulers. 

His surname, Twiller, is said to be a corruption of the 
ongiral Twijfer,* which, in English, means Doubter—a name 
admirably descriptive of his deliberative habits, For though 
he was a man shut up within himself, like an oyater, and of 
such a profoundly reflective turn that he scarcely ever spoke 
excopt in monosyllables, yet did he never make up his mind 
on any doubtful point, This was clearly accounted for by his 
adherents, who affirmed that he always conceived every object 
on so comprehensive a scale that he had not room in his head 
to turn it over, and examine both sides of it; so that he 
always remained in doubt, merely in consequence of the 
astonishing magnitude of his ideas ! 

There are two opposite ways by which some men get into 
notice—one by talking a vast deal and thinking a little, and 
the other by holding their tongues and not thinking at all, By 
the first, many a vapouring superficial pretender acquires the 
reputation ofa man of quick parts ; by the other, many a vacant 
dunderpate, like the owl, the stupidest of birds, comes to he 
complimented by a discerning world with all the attributes of 
wisdom. This, by the way, isa mere casual remark, which I 
would not for the universe have it thought J apply to Governor 
van Twiller. On the contrary, he was a very wise Dutchman, 
for he never said a foolish thing; and of such invincible 
gravity, that he was never known to laugh, or even to smile, 
through the course of.a long and prosperous life. Certain, 
however, it is, there never was a matter proposed, howeyer 
simple, and on which your common, narrow-minded mortals 
would rashly determine at the first glance, but what the re- 
nowned Wouter put on a mighty mysterious vacant kind of 
look, shook his capacions head, and having smoked for four or 
five minutes with redoubled earnestness, sagely observed that 
‘(he had his doubts about the matter”—which in process of 


* Pronounced T weefer. 
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time gained him the character of a man slow in belief, and not 
easily imposed on. 

The person of this illustrious old gentleman was as regularly 
formed and nobly proportioned as though it had been moulded 
by the hands of some conning Dutch statuary, as a model of 
majeaty and lordly grandeur. He was éxactly five feet six 
inches in height, and six feet five inches in circuniference, 
His head was a perfect sphere, and of such stupendous di- 
mensions that dame Nature, with all her sex's ingenuity, 
would have been puszled to construct a neck capable of sup- 
porting it; wherefore she wisely declined the attempt, and 
settied it firmly on the top of his backbone, just between the 
shoulders. His body wan of an oblong form, particularly ca- 
yacious at bottom; which was wisely ordered by Providence, 
seeing that he was a man of sedentary habits, and very averse 
to the idle labour of walking His legs, though exceeding 
short, were sturdy in proportion to the weight they had to 
sustain ; so that, when erect, he had not a little the appear- 
ance of a robustious beer-barrel standing on skida. His face, 
that infallible index of the mind, presented a vast expanse, 
perfectly unfurrowed or deformed by any of those lines and 
angies which disfigure the human, countenance with what is 
termed expression, Two small grey eyes twinkled feebly in 
the midst, like two stars of lesser magnitude in the hazy 
firmament; and his full-fed cheeks, which seemed to have 
taken toll of everything that went into his mouth, were 
curiously mottled and streaked with dusky red, like a Spitzen- 
berg apple, 

His habits were as regular as his person He daily took his 
four stated meals, appropriating exactly an hour to each, he 
smoked and doubted eight hours , and he slept the remaining 
twelve of the four-and-twenty Such was the renowned 
Wouter van Twiller—a true philosopher; for his mind was 
either elevated above or tranquilly settled below the cares and 
perplexities of this world. He had lived in it for years with- 
out feeling the least curiosity to know whether the sun revolved 
round it, or it round the sun; and he had watched for at least 
haif a century the smoke curling from his pipe to the ceiling, 
without once troubling his head with any of those numerous 
theories by which the philosopher would have perplexed his 
brain, in accounting for its rising above the surrounding 
atmosphere. — Washington Irving. 


XIII. THE OHILD OF THE TOMB’ A STORY OF 
NEW BURYPORT. 


[The following fact is found in Knapp’s “ Life of 
Lord Dexter.” ] 


Where WHITRFIELD sleeps, remembered, in the dust, 
The lowly vault held once a doubje trust , 

And Parsons, reverend name, that quiet tomb 
Pogsoseed,-—to wait the day of weal and doom. 
Another servant of the living God, 

Paince, who (vereft of sight) his way had trod, 
Unerringly and safe, life's journey through, 

Now sought admittance to these slumberers too, 

As earth receded, and the mansions blest 

Rowe on his vision, —"‘ Let my body rest 

Wath Whitefield’s "—said he, yielding up his breath, 
In life beloved, and not diajoined in death. 
Obedient to his wish, in order then 

Were all things done ; the tomb was oped to ken 
Of curious eyes,—made ready to enclose 

Another tenant in its hushed repose: 

And, lighted with a single lamp, whose ray 

Fell dimly dawn upon the mouldering clay, 

Was left, prepared, to silence as of night, 

Till hour appointed for the funeral rite. 
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It chanced the plodding teacher of a school, — 
A man of whim, bold, reckiess, yet no fool,— 
Deemed this an opportunity to test 
How far the fears of apirite might infest ‘ 
The bosom ofa child. A ‘‘likely” boy, 
The choicest of his flock, a mother's joy, 
He took, unscrupulous of meana, if he 
His ends might gain, and solve the mystery. 


Both stood within the mansion of the dead, 
And while the stripling mused, the teacher fled, 
Leaving the child, where tho dull cresset shone, 
With the dumb relics and his God alone. 

As the trap-door fell suddenly, the stroke, 
Sullen and harsh, his solemn reverie broke, 
Where is he ?—Barred within the dreadful womb 
Of the cold earth—the living in the tomb ! 

The opened coffins showed Death s doings, sad,— 
The awful dust in damps and grave-mould clad, 
Though near the haunt of busy, cheerful day, 
He, to drear night and solitude the prey ! 

Must he be watcher with these corpses !—Who 
Can tell what sights may rise? Will reason then be true? 
Must he,—a blooming, laughter-loving child, — 
Be mated thus ?—The thought was cruel, wild! 
His knees together smote, as first, in fear, 

He gazed around his prison ,—then a tear 
Sprang to his eyes in kind relief, and said 

The little boy, ‘‘ J will not be afraid 

Was ever spirit of the good man known 

To wnjure children whom it found alone?” 

And straight he taxed his memory, to supply 
Stories and texts, to show he might rely 

Most safely, humbly, on his Father’s care, 

Who hears a child s as well as prelate s prayer 
And thus he stood, —on Whitefield’s form his glance 
In reverence fixed,—and hoped deli: erance 


Meanwhile, the recreant teacher, —where was he? 
Gone in effrontery to take his tea 
With the lad’s mother '—Supper done, he told 
The feat that should display her son as bold. 
With eye indignant, and with words of flame, 
How showers that mother’s scorn, rebuke, and shame, 
And bids him haste ! and hastes herself, to bririg 
Him from Death s realm, who knew not yet its sting : 
And yet believed,—so well her son she knew,— 
The noble boy would to himself be true ; 
He would sustain himself, and she would find 
Him patient and possessed, she trusted well his mind. 
The boy yet lives, and from that distant hour 
Dates much of truth that on his heart hath pewer; 
And cluafly this,—whate’er of wit is wed 
To word of his,—to reverence the dead 


XIV. FOUNDATION OF NATIONAL CHARACTER. 
{To be marked for inflections by the student. ] 


Mental energy has been equally diffused by sterner 
levellers than ever marched in the van of a revolution, the 
nature of man and the providence of God. Native character, 
strength, and quickness of mind are not of the number of dis- 
tinctions and accomplishments that human institutions can 
monopolise within a city’s walls. In quiet times they remain 
and perish in the obscurity to which a false organisaticn of 
soviety consigns them. In dangerous, convulged, and trying 
tames, they spring up in the fields, in the village hamleta, and 
on the mountain tops, and teach the surprised favourites of 
human law, that bright eyes, skilfu! hands, quick perceptiona, 
firm purpose, and brave hearts, are not the exclusive appanage 
of courts, 


ELOCUTION. 


‘ prota th institutions are favourable to intellectual (m- 

t, because foundation is in dear nature. They 
dé not thie greater portion of the social frame to torpl- 
dfty'an# nrtification They send out a vital nerve to every 
member of the community, by which its talent and power, 
great sr wmall, are brought iato living conjunction and strong 
aympathy with the kindred intellect of the nation ; and every 
impression on every part vibrates, with electric rapidity, 
tRrovgh the whole. They encourage nature to perfect her 
work; they make education, the soul's nutriment, cheap; 
they tring fp remote and shrinking talent into the cheerful 
field of competition in a thousand:ways they provide an 
atidfence for lips which nature has touched with perauasion ; 
they put a lyre into the hands of geuiua; they bestow on all 
who deserve it, or seek it, the only patronage worth having, 
the only patronage that ever struck out a spark of “ celestial 
fre,”—the patronage of fair opportunity. 

This is a day of improved education , new systems of teach- 
ing are devised , modes of instruction, choice of studies, adap- 
tation of text-books, the whole machinery of means, have been 
brought, in our day, under severe revision But were I to 
attempt to poiut out the most efficacious and comprehensive 
improvement in educatfon—the engine by which the greatest 
portion of mind could be brought aud kept under cultivation, 
the discipline which would reach furthest, sink deepest, and 
cause the word of instruction not to spread over the surface, 
like an artificial hue, carefully laid on, but to penetrato to the 
heart and soul of its objects—it would be popular institutions 
Give the people an object in promoting education, and the 
best methods will infallibly be suggested by that instinctive 
ingenuity of our nature, which provides means of gieat and pre- 
cious ends. Give the people an olject in promoting education, 
and the worn hand of labour will be opened to the last farth- 
ing, that {ts children may enjoy means denied to itself — 
E. Everett. 


[To be marked for Jnflectzons by the student ] 


XV CAUSES OF WAR 

‘What are sufficient causes of war let no nan say let no 
degislator say, until the question of war is directly and inevit- 
ably before him, Jumsta may be permitted witt comparative 
safety, to pile tome upon tome of intermingble disquisition 
upon the motives, reasons, and causes of just and unjust war 
Metaphysicians may be suffered with impunity to spin the 
thread of their speculations until t fs attenuated to acobweb, 
but for a body created for the government of a great nation, 
and for the adjustment and protection of its infinitely di- 
veraified interests, it is worse than folly to speculate upon the 
causes of war until the great question shall be presented 
for immediate action—until they shall hold the united ques- 
tion of cause, motive, and preseut expediency, in the very 
palm of their hands War is a tremendous evil. Come when 
{t will, unleas it shall come m the necessary defence of our 
national security or of that honour under whose protection 
national security reposes, it will come ton soon—too soon 
for our national prosperity—too soon for our individual happ! 
ness—too soon for the frugal, industrious, and virtuous habits 
of our citizens—too soon, perhaps, for our most precious tnati- 
tutions. The man who, for any cause, save the sacred cause 
of public security, which makes all wars defensive—the man 
who, for any cause but this, shall promote or compel this final 
and terrible resort, assumes a responsibility second to none, 
nay, transeendently deeper and higher than any which man 
can asenme before his fellow-man, or in the presence of God, 
lis Creator,— Binney. 


XVI. 4 OHILD CARRIED AWAY BY AN EAGLE. 


« Dhegreat golden eagle, the pride and the pest of the parish, 
_ swooped down, and Sew away with something in his talons 
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One alugle sudden’ fomala shriek, and, then shouts and ontertes, 
as ifa church spiré had tumbled down on 4 congregation at 6 
sacrament! ‘Hanah Lamond’s bairn! Hannah Lamdnd’s 
bairn !” was the lotd, fast-spreading cry. ‘The exgle's ta‘on 
off Hannah ‘s bairn 1” and many hundred feet were in 
another instant hurrying towards the mountain. Two miles 
of hill and dale, and copse and shingle, and many fn 

brooks lay between; but in an inoredibly short time the fovt 
of the mountain was alive with people, ° 

The eyrie was well known, and both old birds were visible 
on the rock-ledge, But who shall scale that diszy cliff, which 
Maik Steuart, the sailor, who had been at the storming of 
many a fort, attempted in vain? All kept gasing, weeping, 
wringing of hands in vain, rooted to the ground, or ruaning 
backwards and forwards, like sa many ants essaying their new 
wings in discomfiture. ‘‘ What's the use—whaet's the use o’ 
ony puir human means® We have no power but in prayer |” 
and many knelt down—fathers and mothers thinking of 
their own babies—as if they would force the deaf heavens to 
hear! 

Hannah Lamond had all this while been sitting on a rock, 
with a face perfectly white, and eyes like those of & mad per- 
son fixed on the eyrie Nobody had noticed her; for strong 
as all sympathies with her had been at the swoop of the eagie, 
they were now swallowed up in the agony of eyesight, “Only 
lust Sabbath was my sweet wee wean | aptised, in the name o’ 
the Father, and the Son, and the Holy Ghost !" and, on uttering 
these words, she flew off through the brakes and over the huge 
stones, up—up—up, faster than ever huntsman ran in to the 
death, feailess as @ goat playing among the precipices, 

No one doubted, no one could doubt, that she would soon 
be dashed to pieces But have not people who walk in their 
sleep, obedient to the mysterious guidance of dreams, climbed 
the walls of old ruins, and found footing, even in deerepitude, 
along the edge of unguarded battlements, and down dilapt- 
dated staircases, deep as draw-wells, or coal-pits, and returned 
with open, fixed, and unseeing eyes, unharmed to their beda, at 
midnight? Ut is all the work of the soul, to whom the body 
is a slave, and shall not the agony of a mother’s passion, who 
sees her baby, whose warm mouth has just left her breast, 
hurried off by a demon to a hideous death, bear her limbs aloft 
wherever there is dust to dust, till she reach that devouring 
den, and, flercer and more furious far, in the passion of love, 
than any bird of prey that ever bathed {ts beak in dlool, 
throttle the fiends that with thei: heavy wings would fain flap 
her down the cliffs, and held up the child, in deliverance, 
before the eye of the all-seeing God ? 

No stop—no stay ; she knew not that she drew her breath. 
Beneath her feet Providence fastened every loose stone, ahd 
to her hand strengthened every root, How was she ever to 
descend? That fear, then, but once crossed her heart as she 
went—up—up—up, to the little image made of her own flesh 
and blood ‘The Gad who holds me now from perlshing, 
will not the same God save me when my child is on my 
bosom?” Down came the fierce rushing of the eagles’ wings 
—each savage bird dashing close to her head, so that she saw 
the yellow of their wrathful eyes. All at once they qualled 
and were cowed, Yelling, they flew off to the stump of an 
ash jutting ont of the cl{ff, a thousand feet above the cateynet ; 
and the Christian mother falling acrogs the eyrie, in the midst 
of bones and blood, clasping her child—dead, dead, dead, no 
douht—but unmangled and untorn, and swaddled up, just as 
it was when she laid it down asleep among the fresh hay, in 
a nook of the harvest field, 

Oh! what a pang of perfect blessedness transfixed her 
heart from that faint, feeble cry ‘It lives—it livee—It 
lives!” and baring her bosom, with lond laughter, and eyes 
dry as stones, she felt.the lips of the unconscious Innogent 
once mere murmuring at the fount of life and love? “O 


Thott great aul Thon dreadful God ! whither hast Thou brought 
ine, Ou of the most sinful of Thy creatures? Oli save my 
woul, lest it perish, even for Thy Own name's enke! 0 They, 
Who diedst to save sinners, have mercy upou me.” 

Cliffs, chasms, blocks of stone, and the skuletona of old trees 
—far, far down, and dwindled into specke—a thousaud crea- 
tures of her own kind, stationary, or ruuuing to aud fro! Was 
that the sound of the waterfall or the faint roar of voices? 
Ie that hor native strath ?—and that tuft of trees does it con- 
tain the hut in which stands the cradle of her child? Never 
more shall it be rocked by her foot! Here she must die—and, 
whon her Dreast is exhausted, her baby too! And those horrid 
beaks, and eyes, and talens, and wings will return; and her 
child will be devoured at last, even within the dead bosom 
that can protect it no longer. 

Where, all this while, was Mark Stcuart, the sailor? Half 
way up the cliffs. But his eye had got dim, and his head dizzy, 
and his heart sick; and he who had so often reefed the top- 
gallant sail, when at midnight the coming of the gale was 
heard afar, covered his face with his hands, and dared look no 
longer on the swimming heights. 

‘SAnd who will take care of my poor bedridden mothe: ?” 
thought Hanuah, whose soul, through the exhaustion of so 
many passions, could no more retain in its grasp that hope 
which it had clutched in despair. A voice whispered, ‘‘ God !” 
She looked around, expecting to see an angel; but nothing 
moved except a rotten branch, that, under its own weight, 
broke off from the crumbling rock. Her eye, by some 
rectet sympathy of her soul with the {nanimate object, 
watched its fall, and it seemed to stop not far off, on a small 
platform. 

Her child was bound within her bosom—she remembeied 
not how or when—but it was safe; and scarcely daring to 
open her eyes, sho slid down the shelving rocks, and found 
herself on a small piece of fit root-bound soil, with the tops 
of bushes appearing below. With tingers suddenly strengthened 
into the power of iron, she swung herself down by brier, aud 
broom, and heather, and dwarf-birch. There a loosened stone 
Icapt over a ledge ; and no sound was heard, so profound was 
its fall. There the shingle rattled down the serees, and sho 
hesitated not to follow, Her feet bounded against the huge 
atone that stopped them, but she felt no pain. Her body was 
calious as the cliff. 

Steep as the wall of a house was now the side of the preci- 
pice. But it was matted with ivy centuries old, long ago 
dead, and without a single green leaf, but with thousands 
of arm-thick stems, petrified into the rock, and covering it as 
with a trellis. She bound her baby to her neck, and with 
hands and fect clung to that fearful ladder. Turning round 
her head and looking down, lo, the whole population of the 
Parish, so great was the multitude, on their knees! and 
hash; the voice of psaling ! a hymn breathing the spirit of one 
united prayer! Sad and solemn was the strain, but nothing 
dirge-like—breathing not of death but deliverance. Often had 
she sung that tune—perhaps the very words, but them she 
heard not—in her own hut, she and her mother, or in the kirk, 
along with all the congregation. An unsecn hand scemed 
fastening her fingers to the ribs of ivy ; and in sudden inspira- 
tion, believing that her life was to be saved, she Lecanie almost 
as fearless as if she had been changed into a winged creature, 

Agaiu her feet touched stones and earth, The psalin was 
hushod, but a tremulous sobbing voice was close beside her, 
and lo! a she-goet with two little kids at her feet. ‘‘ Wild 
heights,” thought she, ‘do these creatures climb; but 
the dain will lead down her kid by the easiest paths, for oh! 
even in the brute creatures, what {a the holy power of a 
inother's love!” and turning round her head, she kissed her 
sleeping baby, and for the firat time she wept. 

Overhead frowned the front of the precipice, never touched 


before hy nenw fis oe $i Mati 
sealing it; aud the golden ee 






ible; avd more than one person im the parish had tasked 
the botton of the Glead's CLM. Many were now 

{it ; and ere the cautious mother had followed her dumb gwdes. 
a hundred yards, though among dangers that, a hy 
enough to terrify the stoutest heart, were traversed by 
without a shudder, the head of one inan appeared, and 
then the head of another; and she knew that God had deli- 
vered her and her child in safety into the care of their fellow- 
creatures, 

Not a worl was spoken—eyes said enough; she hushed her 
friends with her hands, and with uplifted eyes, pointed to the 
guides sent to her by heaven, Small green plats, where those 
creatures nibble the wild flowers, became now more frequent ; 
trodden lines, almost as easy as sheep-paths, showed that the 
dam had not led her young into danger; and now the Lrush- 
wood dwindled away into straggling shrubs, and the party 
stood on a little eminence above the stieam, and forming purt 
of the strath. 

There had been trouble and agitation, much sobbing and 
many tears among the multitude, while the mother was scaling 
the cliffs : sublime was the shout that echoed afar the momeut 
she reached the eyrie; then had succeeded a silence deep as 
death. In a little while arose the hymning prayer, succeeded 
by mute supplication; the wildness of thankful and congratu- 
latory joy had next its sway; and now that her salvation 
was sue, the great crowd rustled like the wind-swept wood. 
Aud for whose sake was all this alternation of agony? A poor 
humble creature unknown to many even by name—one who 
had but few friends, nor wished for more, contented to work 
all day—here, there, any wheie—that she might be able to suj- 
port her aged mother and her Iittlo child; and who on Sabbath 
took her seat in an obscure pew, set apart for paupers, in the 
kirk.—Professor Wilson. 
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SPANISH.—II. 
(Continued from p. 313.] 


THE ADJECTIVE. 
ADJECTIVES in Spanish have both a singular and 
a plural form, according as they are used with 
singular or plural nouns; for example :— 
Grande hombre, tall man. Grandes hombres, tall men. 


The rules for the formation of the plural of 
adjectives are the same as those for forming the 
plural of nouns. 

Adjectives which end in an, on, or 0, and such as 
are derived from the names of nations, change not 
only from the singular to the plural, but also from 
the masculine to the feminine, to agree with the 
noun (expressed or understood) to which they 
belong ; as, 


Espafiol, Spanish eee ; Es- ‘Fanfarron, 
pafhiola, Spanish (woman). fanfarrona, braggiig 
Hombre gencroso, generous MUN). 
man; muger generonsa, gener Ingles, English (man); Inglesa, 
ous woman, English (woman), 
From the examples just given, it will be seen 


that adjectives ending with o, change o inte a to 


bragging (men); 
(100- 


Sea. 


Mg 
tofm the forithine; and that these ending with as 
‘or 0h, ab Welles those detived from thé ‘nates of 
nations, folin their feminine by adding a to the 
Im forming the plural of adjectives which are 
modified by gender, the gender must be taken into 
confideration first, and then the plural ending 
added ; as, 
La timida vaca, the timid cow. Las timidas vacas, the timid 
El manso caballo, the tame Los mansoe caballos, the tanve 


EI ngles, the English (man). Los Ingleses, the English (men). 
La ig lesa, the Hnglish (wo- Las le a the Anglish (wo- 
Adjectives in Spanish are as a rule placed 

after the nouns which they qualify, though some 
generally come before the noun; and some can 
precede or follow the noun, according to the taste 
of the writer or speaker. Thus, 

Un hombre respetable, a respectable man. 

Una felicidad aparente, an apparent felicity, 

Malas obras, or obras malas, bad works. 

Some adjectives and adjective pronouns drop the 
final o in the masculine singular (but not in the 
plural), when they are placed before the noun, but 
never when they are placed after it. These are 
uno, @ (or one); alguno, some; ninguno, none ; 
primero, first; postrero, last; tercero, third; bueno, 
good; malo, bad ; as, 

Algun fruto, some frurt. 
Un buen hombre, or un hombre bueno, @ good man. 

Santo, saint, when prefixed to the name of a male 
person, drops its last syllable; as, San Pedro, St. 
Peter. Ciento, hundred, when it ummedzately pre- 
cedes a noun, masculine or feminine, drops its final 
syllable; as, cien arboles, hundred trees ; but, ciento 
y dos arboles, hundred and two trees. Grande, great, 
large, generally loses its final syllable when the 
noun to which it is prefixed begins with a consonant ; 
as, gran poder, great power. When grande does not 
mean size or magnitude, but good qualities, gran 
is used if the noun followit Thus, gran hombre 
means, @great man ; and grande hombre, @ tall man. 

Adjectives are often used without the noun (the 
latter being understood); as, 

El pobre, the poor (man). Un ignorante, an ignorant (mai). 

The gender can be known by the article which 
precedes the adjective. 

If the adjective refer to something to which we 
do not apply a gender, the neuter article lo is used ; 
as, lo poco, lo mucho, the little, the muoh, or that 
whick is little, that which is much. 

In cases in which the position of adjectives would 
present any difficulty to the learner, the order of 
the words will be numbered, thus: los hombres? 
magnénimos! son bienhecheros del género* humano!, 


magnanimous of the Aue vate. 
‘The order th which words tinst be 
in Spanish will be indicated in the same maxuer 
when deemed 

A sentence is rendered negative in Spanish by 
placing the adverb no (not) before the verb; aa, 
Juan no es s&bio, Jukn ts not wide; Pedro ao tiene 
dinero, Peter has no money ; Maria no tiene sed, 


Mary is not thirsty. 
VOCABULARY. 
Amigo, friend, Frances, French. Malo, bad, evil, 
Bueno, good Fuerte, strong. Nuevo, new, 
Camino, road, way. General, general. Pobre, 
Spree chee a auiful:.. Roberto, wébuie 
nd (before ¢ ermosa, beautifu obusto 
rute een,” handoome Babio, wise 
El Espahol aina, the Ignorante,tgnorant. Sobérbio, proud 
Spaniard loves. eee wicked, im- Son, are. 
Tis Ingles, English Bet ees 
ngles, Eng dark 
or aa Bla ae language, Tres, three. 
Espafiol, Spanish tongue. Verdad, truth. 
Estrecho, narrow, Lindo, pretty Viejo, old. 
close, Los Erpafioles am- Y, and, 
Falaz, false, de- an, the Spaniards 
cettful, love. 


Y 1s used for the conjunction and, except before 
words beginning with 2 or hi, when é is used, 


EXERCISE 5. 

Translate into English .— 

1, El camino es estrecho. 2. La casa es espa- 
ciosa. 3. Las mugeres son sobérbias. 4. Les 
Ingleses no tienen dinero. 5. Las Inglesas no 
tienen hambre. 6. Los Espafioles no tienen sed. 
7. Las Americanas son hermosas. 8. Los libros son 
nuevos, 9. Un buen general es el alma de un ejér- 
cito. 10, El Frances es pobre y sobérbio, 11, El 
amigo del médico es ignorante. 12. El juez es 
sabioy rico. 13. La léngua? falaz! no ama la verdad 
14 Los Americanos aman dinero. 15. Los hijos 
del pintor son fuertes y robustos. 16. Los pobres 
tienen hambre. 

EXERCISE 6. 

Translate into Spanish :— 

1. The Frenchman wrote letters to the Spanish 
woman. 2, The Americans are friends of the 
English (Jngleses). 8. The way of the wicked is 
dark, 4 The daughters of the Spaniard (Hepatol) 
are pretty. 5. The books are new. 6. The house 
of the physician is spacious. 7%. The horses of the 
Englishman are strong. 8. Thesons of the judge 
are poorand proud. 9, The daughter of the French- 
woman is proud and ignorant. 10. The sisters of 
the painter are rich and handsome. 11. A good 
man loves the truth. 12. A false* tongue! loves not 
the truth. 13. The Spaniards and the Americans 
love money. 14. The silver spoons (cucharae de 
plata) are new. 15. The road is narrow. 16, The 
judges son is bad and ignorant. 17. The printers 
arerich. 18. The physician’s male bervant is robust. 
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In Spanish proper names employed as adjectives 
ere not generally written with a capital initial 
letter; thus we write, libros espafioles, Spanish 
books; and not ibros Hspaholes. 


DEGREES OF COMPARISON. 

When two things are compared, the one is equal, 
inferior, or superior to the other. Hence there are 
three sorts of comparison; that of equality, in- 
feriority, and euperiority. Thus we may say, John 
is ae happy as James; John is less happy than 
James ; or, John is more happy than James. These 
adjectives are all properly in the comparative 
degree. 

The comparative of equality is formed by placing 
tan (as, 80) before the adjective, and como (as) after 
it; as, 

El Judio es tan rico como el The Jew ¢s ag rich as the 

Frances, Frenchman, 

Sometimes tan is omitted, and como only used ; 
as, 

Juan es fuerte como un leon. John is strong as a lion. 

Cual (qual) is sometimes found instead of como, 
Tan used before an adjective, without como, means 
#0; as, tan grande, go great. 

The comparative of inferiority is formed by 
placing ménes (less) before, and gue (than) after the 
adjective ; as, 

El Judio es ménos rico que el The Jew is leas rich than the 

Frances. Frenchman. 

The comparative of superiority is formed by 
placing mas (more) before, and gue (than) after the 
adjective ; as, 

Mi ae es mas rica que la My mother is more rich (richer) 
than the queen. 

oe greater ; mejor, better; and menor, less, 
are already in the comparative degree, and do not 
require mas before them ; as, 


ne big gOn mayores que los ah kings are greater than the 


The superlative degree of the adjective expresses 
the quality in a very high or very low, or in the 
highest or lowest state. Hence there are two sorts 
of superlatives, the absolute and the relative. Thus 
we may say, London is a cery large city ; or, London 
is the largest city in England. 
1 The superlative absolute is formed either by 
placing muy (very) before the adjective, or by 
affixing the letters -fsimo to the simple form of the 
adjective; as, 

Util, useful ; muy util, or utilieimo, very useful, or most waeful. 


If the adjective ends with a vowel, this vowel is 
dropped when -fsimo is affixed ; as, grande, great ; 
grandisimo, or niuy grande, very great; alto, high; 
altisimo, or muy alto. 
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Adjectives that end with -dle,-ca,-go, and s, change 
thege letters respectively into di/, gu, gu, and.c, 
before the suffix -tsima; aa, noble, nebk ee 
very noble ; seco, dry ; sequisimo, tery dry ; lango, 
large; \arguisimo, very large; feras, fruigful; 
feracisimo, very Feubiful f or, mauy noble, pap $000, 
muy largo, muy feraz. 

Most adjectives may have their superlatives formed 
by muy prefixed, or by the ending -fsimo. There are 
a few, however, such as those ending with -ia/ and 
antepenulte (1.6. those accented on the last syllable 
but two) ending with -co, -go, -lo, which form their 
superlative absolute always with msy ; as, 
socral ; muy social (and not socialisimo), very social. 
As a general rule, adjectives of many syllables form 
their superlative absolute by mwy and not with 
-fsimo. The superlative of mucho, much, is always 
muchisimo. 

The superlative relative is formed by placing the 
definite article before mas (more) or ménos (lees), 
and putting these before the adjective ; as— 


El Judio es el mas rico de The Jew ts the most rich 
(the richest) of all. 


todos, 

Remark.—Biome of the adjectives have, besides 
the regular superlative absolute, also an irregular 
one, derived from some ancient form of the adjec- 
tive; as, fidelisimo, very faith/ul; bonisimo, very 
good. The regular superlative of these adjectives 
is flelisimo and buenisimo, from fiel, faith/ul, and 
bueno, good, 


VOCABULARY. 
Aleman, German, ‘Tin, in, on. Luna, moon, 
Amable, amiable. Escrupulono, acru- Monte, mountain. 
Alto, high, pulous. Planeta (masc.), 
Armonioso, rmo- Estrella, star planet 

Garrulo, garrulous, Pradéncia, pre 
Bello, fine, elegant. talkative. dence, 
Benigno, Hig dae Génio, genius, dis- a oun. 
Béstia, position. Sombrero, dag, 
Brilliente t brdltiont. Leon, lion. Tesoro, treasure, 
Culpable, culpable. Los médicos halla- Todo, every, ail, 
El médico halld, the ron, the doctors Torre (few.), tower. 

doctor : fou Viejo, 


EXERCISE 7. 

Translate into English :— 

1. La muger es muy amable. 2. El juez es muy 
viejo, 8. El criadoes muy culpable. 4. La léngua 
espafiola es bella e muy armoniosa. 5. La luna 6s 
muy brilliante. 6. Las estrellas son muy brilliantes. 
7. Las torres son altisimas. 8. Las Hspafioles son 
muy sobérbias. 9. El juez es muy escrupuloso. 
10. La casa es altisima. 11. El buey es tan 
fuerto como el caballo. 12. El pintor e@ mas ro- 
busto que el impresor. 13. Las oriadas de la 
Espafiola son mas gérrulas que Jos criados del Alé- 
man. 14. El sol es mas brilliante que la luna. 15. 
La luna es ménos brilliante que el sol. 16. La hija 
de] médico es ménos hermosa. gue la hija del jnes. 
17, Las casas no son tan altas como las torres. 


SPANISH, 


Bxxacian 8. 

Translate into Spanish :— 

1. The mcantain is very high. 2. The male ser- 
' want is very okd, 8, The Spanish? language! is 
elegant and very harmonious. 4. The sun is most 
brilliant. 5. The stare are very brilliant. 6. The 
painter is as proud as the judge. 7. The horse is 
aa strong as the ox. 8. The carpenter is as rich as 
the printer. 9. The daughters of the German 
woman are less culpable than the daughters of the 
Spanish woman. 10. The stars are less brilliant 
than the moon. 11. The lion is stronger than the 
borsé. 12. The jadge is wiser than the physician. 


PERSONAL PRONOUNS. 

The personal pronouns are—yo, J; th, thow; 
usted, you ; 61, ella, ello, he, she, i¢ ; nosotros (masc ), 
nosotras (fem.), we ; vosotros (masc.), vosotras(fem ), 
ye ; ustedes, you ; ellos (masc ), ellas (fem.), they ; 
80, himself. 

Nos ig sometimes used in the nominative for 
nosotros ; as, we (nos) the representatives of Mexico 

Vos is used only in addressing the Deity or persons 
of very superior rank. 

Usted isthe only word with which persons address 
and are addressed in ordinary conversation in 
Spanish. It is a contraction of vuestra merced 
(your worship); and though it is always to be 
translated by the second person (yew) in English, 
it is, of course, of the third person, and requires its 
corresponding possessive pronoun and the verb to 
which it may be the nominative to be in the third 
person. In writing, usted 1s nearly always abbre- 
viated into v, vm., vmd., vd., V., Vm., VM, Vetra, or 
Md.; and the plural (ustedes) into vs., vma., umds , 
VV., Vms., Vmds. V. for the singular and VV. for 
the plural are the forms ordinarily used. 

The personal pronouns have two forms of the 
objective case, the direct and the indirect, the first 
governed by the verb or the preposition to (wnder- 
stood), and the second always governed by a pre- 
position before it (eapressed) ; as— 


ist Juan me did un libro, Johu (to) me gave a book, 
2nd, Juan vino por mt. John came for me. 


The personal pronouns* are declined as follows :— 


FIRST PERSON. 
Singular? Plural. 
ry ’ Nosotros, -as, we 
° me, to me O8, US 

dnd Oh. sme, Tencoeoe a -an, fo ws. 
SECOND PERSON. 

Nom. Vosotros, -a8, you. 

ied Ob. Ny thee to thee. Os, you, to you. 

Qnd ti, to thee. A vosotros, -as, to you. 


* We have here used only the preposition d before the in- 
direct or ssoond ohjective, though any other preposition would 
require the same case; as, de ¢1, por ellos, para mi. 


883 
ys &, Mim img them. | 
ond Obj. eh clas iin wien 

PERGAON FEMININE. 
120i za oe fas, trys a, am 
Qnd Obj. ett jG a tothe. 
parties FOR INDEFINITE OBJECTS. 
tt, 
ie Ob , tt, 
nd Ob. i” aed (Wanting in the Plural.) 


THIRD PERSON IN ADDRESSING. 


Nom. Usted, your worship, you. Ustedes, your worshige, 


ant Cl Ladi, yout wort, ie edes, Pag wor- 
ships, to you. 


aan PRROON REFLECTIVE. 
lst Obj. Se, himeslf, herself, tteclf ; themselves. 
2nd Obj. A si, to himesl’, to herself, to tteelf, to themeelves, 

A pronoun of the first objective case is placed 
before the verb which governs it, except with in- 
finitives, imperatives, and gerunds ; as— 

El hombre me dijo, the man Lon perros los seguieron, the 
said to me. dogs foliowed them. 

If the sentence begins with a verb, the pronoun 
is allowed to come after it; in other words, a 
pronoun of the first objective case may or may not 
begen a sentence. When the pronoun comes after 
the verb, it is joined to it, and both form one word ; 
as— * 

Negdles el cielo este yozo, = Dented-them heaven thts plea- 

anne 

The first objective case is employed in Spanish 
when in English either the verb or the preposition 
to, expressed or understood, governa the personal 
pronouns ; as— 


Pablo me manddé, Paul com- Juan te did un libro, John gave 
ma me. (to) thee @ book, 


When in English the personal pronouns of the 
third person are governed by the verb, in Spanish 
le and los for the masculine, and Ja, Jas, for the 
feminine, are used; as— 


La muger le vid, the woman = ee lose halld, the tra- 
saw him, veller found them. 


When in English the personal pronouns of the 
third person are governed by the preposition zo, 
expressed or understood, in Spanish le and les are 
used for both genders ; as— 

lee 1fbros, 
El sues v Bie, 8 fhe Judge said los vere — jiproe, 

The second objective is frat used after com- 
paratives; as-— 

Te quiero mas que d el. T love thee more than him. 

A personal pronoun of the second objective caso 
is placed after a preposition; as— 

6 temor sobre lo h ra tee 
ga him, oo Pe Me me for a 
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If in English two objective cases of personal 
pronouns are in the same sentence, one of them 
governed by the preposition to, understood, and the 
other by a verb, the one governed by the preposition 
is placed first in Spanish ; as— 

— me lo dio, Mary ( ages Pedro les le Nevd, Peter (to) 
ve (or, Mary gave thém her brought (or, brought 
meh her to them). 

If the pronoun be reflective—that is, if the nomin- 
ative and objective cases refer to the same person— 
the reflective pronoun must come before the other, 
if another be used in the same sentence ; as— 

El cura se me dirigid, aM rector addressed himself 
me. 


When in the second objective case any one of 
the pronouns mf, ¢é, si, is preceded by the preposi- 
tion con (with), this preposition is prefixed to the 
pronoun, and the syllable go affixed, the whole 
forming one word; as— 


Juan vino conmigo, John came Ella vino contigo, she came 
with-ime. with-thee, 


The first objective case of the personal pronouns 
comes after injinitices, imperatives, and gerunds * of 
the verb, forming one word with the verb; as— 


Danos dinero, give-us money. agrhcor ong Pedro tomandole 
Hagame V. una casaca, make- rte, comenzo 4 refiirle, 

mle, your worship, a coat. n Peter, taking-him apart, 
ath to chide-him. 


When one verb governs another in the infinitive, 
the objective pronoun may come before the first or 
after the second verb; as— 


El) Aleman Ja va & ver; or, el The German her goes to see ; or, 
Aleman va & verla. the German yoes to see- -her. 


The first or second person plural of the impera- 
tive drops its final letter when xos or os is joined to 
it; as— 

Sentdmonos (and not senta- Guarddos(and not guardados), 
m0snos), let-us-seat-oursel ves. guard-yoursel ves. 

illo, and its objective case o,are properly used for 
a noun to which we cannot assign any gender; and 
though not strictly correct, the practice is allowed 
of using Zo for the masculine ie, if this pronoun be 
directly governed by a verb. 

Personal pronouns must always agree with the 
nouns for which they are substituted in gender, 
person, and number. 


VOCABULARY. 
Alguno, some, any. Hizo, (he) made, ue eres, thou art. 
Comprar, (to) buy. (Aa) did. Ver, (#0) see. 
Con one confid- Mucho, much, ee (they) 
many. 

Dar, (é (to) ee Nosotros somos, we Vino, (he) came, 
Hablar, (to) speak. are. Vid, (he) saw. 
Hablaron, (they) Para, for. Yot soy, Iam. 

i edro, Peter. Yo voy, I go, I am 
Habld, (he) spoke.  ‘Traed; bring (y). going. 


* A gerund is used in Spanish as the present participle in 
English ; as, amando, loving. 

+ For the present we shall use the nominative personal 
pronouns with the verb, though they are not generally required 
unless for the sake of emphasis or perspicuity. 
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EXERCICE 9. 
(The Personal Pronouns are in Palics.) 

Translate into English :— ‘ © 

1. Pedro me escribi6 doscartas. 2. Mia le diém' 
libro. 3. H7 los hall6. 4. Hla lee escribié algunas 
cartas. 5. El médioco les hablé. 6. Yo soy pobre 7 
viejo, 7%. Té eres muy sébio. 8. Hl es ignorante. 
9. Nosotros somos fuertes y ricos. 10. El pintor te 
di6 una cuchara de plata. 11. La muger ses vid. 
12. El carpintero aos habié. 18. Los Hspafioles /e 
hablaron. 14, El] juez tiene mucha confiansa en 
V. 15. Pedro le dié el libro. 16. Hl Aleman no le 
di6é dinero. 17. La Alemana no le habl6é. 18. La 
muger no me habl6. 19. El pintor no te vi6. 20. 
E) carpintero no Ws hall6. 21. Yo voy & darle un 
libro. 22. 1. es rico. 23. 1’V. son pobres. 24. 
VV. son sobérbios. 

In forming a negative sentence, the adverb no 
must come not only before the verb, but even 
before personal pronouns of the first objective case ; 
as, Juan no me lo dijo, Juin nut to-me it said—i.e., 
John said it not tu me. : 

Vuestr2 merced, contracted into usted (which is 
written V.), though of the third person, is equi- 
valent to the English word you ; thus the sentence 
“you are rich,” if addressed to one person, would 
be V. es rico (your worship is rich) ; if addressed to 
more than one person, VV. son ricos (your worships 
are rich). When females are referred to, the 
feminine form of the adjective must be used. 


EXERCISE 10. 

Translate into Spanish :— 

1. Peter wrote me two letters. 2. The painter 
gave himabook. 3. She found them. 4. He wrote 
to-them some letters. 5. 2am poor and old. 6. 
The judge spoke to-them. 7. Thou art very rich. 
8. He is wise. 9. We are ignorant. 10. They are 
strong and rich. 11. The painter gave thee a silver 
spoon. 12. The womansawus. 13. The carpenter 
spoke to us. 14. The Spanish woman spoke to him. 
15. The physician saw him. 16. The Frenchwoman 
saw them (masc.). 17. The German woman saw 
them (fem.). 18. The carpenter made it (lo) for 
him. 19. The painter has confidence in her. 20. 
The printers have much confidencein him. 21. The 
Englishman made it for me. 22. You gave mea 
book. 28. You are very wise. 24. Youare hungry. 
25. You have a house. 26. You (plur.) are thirsty. 
27. You(plur.) are not proud. 28. You (plur.) love 
the truth. 29. The physician has much confidence 
in you. 380. I am-going to give you (le) a book. 
KEY TO EXERCISES. 


Ex. 1.—1. The judge. 2. The physician. 8. The (female) 
servant. 4, The American's sister. 6. A man-servant of - 
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tet 6. A daughter of the physician. 7. The future. 8. 


the soul of lisboa 9. The hunger of the (male) 

10. son of the physician’s brother. 11. The 

woman's servant, ge To the ‘Judge's brother. 18, To a 

demghter of the American. 14. The pest. 15 The men. 

16, The Froenchwoman’s sisters. 17. To the woman's daughters, 
18. The prothera of the (female) servants. 


Ex. 2-1. El hombre. 2. La muger. 8. El alma. 4. Las 
‘ijas. 5. Hl hermano del médico 6, El marido de la muger. 
7. ka hermans del juez, 8. Los hijos del Americano. 9. A 
loa hermanos del médioo. 10. A las almas de las criadas. 11. 
Las hijas de la Francesa. 12. Los criados de los hijos del 
médico, 18. Los maridos de las hijas del juez. 14, Los 
hermanos de las criadas, 


Bx. 3-—1. The printers have money. 2. The women are 
hungry. 8. The painters have books 4 Ihe judges are 
thirsty. 6. The women gave books to the Frenchwoman’s 
father. 6. The men gave money to the American's mother 
7. The carpenters weut to the painter's house. 8, The judges 
wrote letters to the painte1’s mother 9. The ship-carpenters 
have money. 


Ex, 4.—1, Los pintores tienen dinero 2. Las mugeres tienen 
maridos. 8. Loa carpinteros dieron un libro al hijo del juez. 
4. Las hijas de la Francesa escribieron cartas 4 los hyos del 
juez. §, El médico escribieron cartas 4 la madre del pintor. 
G. Los criados del médico escribieron cartas 4 las criadas de 
la Francesa, 7. Los impresores fueron 4 casa del juez. 8. Los 
caballos tienen hambre. 9. Los bueyes tienen sed. 


COMPARATIVE ANATOMY.—IV. 
(Continued from p. 807 ] 

ANTHOZOA (FLOWER-LIKE ANIMALS) (continued). 
ALL the forms hitherto referred to belong to one 
order called the Zoantharia, or animal flowers. 
These are the only corals which have stony parti- 
tions developed from those membranes which, 
running from the stomach wall to the body wall, 
are called septa. A curious numerical law applies to 
these septa, However many of them there may be, 
and there are sometimes hundreds of them, they 
are always in some multiples of 6. 

If the reader should be fond of wandering at the 
edge of the sea at ebb tide in many parts of our 
coasts, he will be almost sure to find some orange or 
yellow masses whose size and form will remind him 
of the roots of ginger. The livid appearance of 
these, together with their soft fleshy feel, has 
earned for them the cognomen of dead men's 
fingers. If, however, these be placed in an 
aquarium, they put out. from all parts of their sur- 
face, little flower-like heads. Each of the heads is 
ctowned with eight tentacles arranged in the form 
of a star, and each of these is fringed with second- 
ary tentacles. In most other respects they resemble 
the Zoantharia, but they are cut off from them by 
two other marked differences. All their parts are 
in multiples of 8, and their membranous partitions 
never secrete hard septa. Sometimes, however, they 


develop tubular corals, which after budding from a 
common stock, send out from the outsides of these 
tubes lateral platforms, which unite and support 
the several tubes. The parallel tubes eo supported 
look not unlike organ pipes, or those reed instru- 
ments which are fixed under the mouth of that 
musician who so generally accompanies Punch and 
Judy. In consequence of this resemblance the 
animal which forms them is-called Zudipora musica. 
The more general habit, however, is for the 
animals to secrete from their bases only. Never- 
theless, this secretion is so managed as to raise the 
compound animal from the rock on which it grows. 
These animals put forth buds from the ciroumference 
of their basal discs, and thus a number of these 
polypes are placed horizontally with their bases 
united, so as to enclose an elongated hollow in 
which they secrete the dense, hard, and sometimes 
beautiful and branching coral. The red coral 
obtained from the coasts of Italy, which is so much 
prized for the manufacture, of ornaments, is of this 
nature. Another family of the same order produce 
corals in a similar way, but of different shape. These 
are not fixed like the red coral, but consist of a 
main axis from which many parallel branches, 
forming two series on opposite sides, spring. The 
appearance is so exactly like that of a wing-feather 
of a bird with its barbules, that the family is 
called Pennatulide, or the family of quill-pens. 
Another widely different order, or, as some 
zoologists think, a distinct group, which has been 
called that of the CTENOPHORA (or comb-bearers), 
is represented by the Pleurobrachia, an illustra- 
tion of which is given on p. 252. This little 
animal may be found washed up at the edge of the 
wave on the eastern coast. It is about the size of 
a large gooseberry, but in shape more like a lemon, 
with a small elevation at one end and a depression 
at the other. The substance of the animal is as 
transparent and as clear as crystal, and it shines in 
the sun like opal. Attracted by the appearance of 
this little symmetrical lump of jelly, the beholder 
on further examination finds that a flickering motion 
is seen to play along eight bands which run from 
pole to pole of the animal. If he take the little 
glistening globe and place it in a tumbler of sea- 
water, it puts forth two long streaming tentacles, 
whose secondary branches look like long fringes. 
The anatomical study of this animal reveals that 
the flickering along the meridional zones is caused 
by an apparatus consisting of a number of semi- 
circular plates, which are set on the body with their 
diameters applied to the surface, the half-circular 
side free and bearing a fringe of hairs or cilia, 
which are constantly in motion, and which, in fact, 
are the means of propelling the animal. These 
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plates with their cilia are considered to be like 
combs, whence the name of the group. The 
mouth opens at the end, where there is a slight 
protuberance, and it leads down to a curious 


ca 
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Certain islands in the South Seas are entirely com- 
posed of coral, and they are almost ali of a circular 
form, enclosing a basin of water. These ring-like 
islands are called atolls. Thd enclosed basin is 


me 





te 


Fig. 20.—AnN ATOLL, OR CIRCULAR CORAL ISLAND, WITH 4 LAKE IN THE CENTRE. 


branched system of canals, best understood by a 
reference to the illustration. (Fig. 17, p. 252.) 

Another family of the Ctenophora is represented 
by a strap-shaped animal, which is called Cestus 
Veneris, or the girdle of Venus. This animal 
occurs in the Mediterranean Sea, and is described 
as very beautiful. The idea which suggested the 
name is poetic and appropriate, for from the foam 
of the sea which washes classic shores Venus was 
supposed to have sprung, and as she emerged she 
left her zone behind, 

The Anthozoa, especially the Zoantharia, play 
an important part in modifying the earth's crust, 
for these are the animals which produce the 
coral reefs and coral islands. The animals mainly 
concerned in building up coral reefs cannot live 
at more than about 10 to 30 fathoms below the 
surface, and of course they cannot live above it, 
but they delight in the boisterous waters of the 
surface. Their instincts guide them to build 
up on almost all coasts of the tropical seas long 
banks or bars, which are always highest on the 
ocean side, and highest of all towards the direction 
from which the fiercest winds blow. 

Those bariks or reefs come to the surface at some 
distance from the shore, and enclose a lagoon of 
still water, which is a safe harbour for ships. 


shallow, but outside the island, even close to the 
shore, the sea is very deep. The phenomena of 
reefs furnished to our renowned naturalist, Darwin, 
a means of proving that the crust of the earth was 
being slowly upheaved or slowly depressed in 
different areas. 

In Figs. 20, 21, 22, and 23 the principal forms of 
reefs are represented as though we had cut per- 
pendicularly down through land, reef, and sea, and 
so could see their relations. 

In Fig. 22, 4 represents a volcanic island sur- 
rounded by a barrier reef with its encloged lagoon. 
Suppose this to be slowly lowered in relation to the 
surrounding sea, the corals will continue to build 
on their old foundation, maintaining their position at 
the surface, while the solid mountain disappears, 
and at last a ring-like reef, or atoll, is formed. 

If, on the other hand, the land rise, the corals are 
killed, and fresh ones must begin farther down on 
the submarine flanks of the mountain, while a 
Sringing reef (Fig. 21) is left on the side of the 
mountain above sea-level, 

The actual position of many coral reefs corre- 
sponds well with this theory. 

VERMES (WORMS). 

Under the head of Vermes are included a nurhber 

of forms which have but little relation with one 
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another, and ‘many of whioh are perhaps connected 
with one or of the great higher groups which 
,we shall have to consider later on. Of the very 
different kinds of worme, we can consider only a 
few, First we will deal with those worms whose 





Fig. 21.—Frinamna REers, 


organisation is considerably degraded by their 
habit of living in, and at the expense of, other 
animals ; such worms are called parasites. 

One of the best-known and most typical forms of 
the parasite worms 1s the common tapeworm, called 
Tania solwm. The name Tenia means a band, 
and is given because of the long, flat, strap-shaped 
character of the animal’s body. 

This remarkable creature is found in the ali- 
mentary canal of man. It is often many feet in 
length. Its head is armed with two kinds of organs 
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Fig 22.—ForMATION or ATOLL—1l. 


for effecting its adhesion to the sides of the intes- 
tines. It has a proboscis, and around this are two 
rows of hooks, which point backward, so that when 
the animal plunges its proboscis into the soft 
mucous coat it cannot be pulled away, and hence 
holds its position, notwithstanding the continued 
transmission of food and the constant motion of 
the alimentary canal by which it passes forward its 
contents. Besides these, four suckers are situated 
below the hooklets on the rounded head. An 
attenuated neck gradually enlarges as it proceeds 
downwards, and, at a little distance from the head, 
closely set and fine constrictions are observed, 
which become larger and more especially longer as 
we trace them downwards towards the tail-end. 
These constrictions become also more and more 
definite and deeper, dividing the animal into seg- 
ments, which, being longer than wide, and very flat, 
look like a series of oblong cards. 

In each of these segments a complete set of 
reproductive organs, both male and female, are 
found, and each in course of time produces an 
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immense brood of eggs. When this condition has 
been arrived at, the segment drops off and crawls 
about, making its escape from its host, and finally 
bursting from the increased growth of the contained 
eggs, it scatters an immense multitude of germs. At 
a first consideration, one would have thought that 
these germs, cast forth into the world, and 
dependent for development upon their admiesion to 
other hosts, would have but little chance of complete 
life; and this is no doubt true with regard to each 
single germ. In this case, however, Nature makes 
up by multitude for efficiency. If we consider that 
each tapeworm has many hundred segments or 
joints when found in the interior of man, and that 
these joints are continually renewed from above as 
they fall away, and that each segment contains 
thousands of ova which are cast into various situa- 
tions—into garbage, water, etc —it is not wonderful 
that some are taken into the interior of some 
suitable host. 

These animals, being constantly provided with 
digested food which has been elaborated by their 
hosts, do not need any food canal of their own to 
digest aliment, but absorb it when already dissolved 
through the walls of their body Running along 
each side of the animal is a narrow duct. Cross- 
branches unite the two ducts, one to each segment, 
and run across at the part farthest from the head. 
These two lateral canals were long considered as 
the alimentary system of the animal; but it was 
found that it had no opening forward—that is, it 
was without a mouth—and although there is an 
opening at the other end of the body, yet it is now 
considered as the water-vascular system. 

The egg with its contained embryo being swal- 
lowed, does not remain in the food canal and 
become developed into a tapeworm, as might have 





Fig. 28.—Fuumaiiun OF ATOLL =2, 


been supposed, but immediately that the coatings 
of the egg are dissolved away, the embryo, which is 
armed with six boring-hooks, makes its way through 
the walls of the alimentary canal, and traverses the 
body in any direction until it reaches some structure 
suited to it, and there it rests and becomes more 
fully developed. The development is commenced | 
by the formation of a bladder which is proper to 
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the animal, while the soft organ in which the 
parasite is lodged forms a self-defensive cyst 
around this of common (areolar) tissue. Thus the 
creature is snugly ensconced in a cavity, through 
the walls of which the liquids penetrate, and are 
absorbed by the bladder-like animal. By the aid of 
this nutriment fresh changes occur with the growth 
of the larva. Thus on one side of the interior of 
the bladder a round body grows and so projects into 
the cavity, and in this the head and neck of the 
future perfect worm are formed. On this head the 
circles of hooks and the suckers are developed, so 
that the examination of the larval form when at an 
advanced stage will enable the examiner to deter- 
mine to which species the creature belongs. When 
this process is completed, the larva has reached 
a stage beyond which it cannot become more 
developed unless it changes its position, and this 
change of position is not an active but a passive 
one. Hence multitudes of these creatures probably 
die and become disintegrated without ever attaining 
the perfect form. Those, however, whose life-circuit 
becomes complete, are transferred to the stomach 
of a carnivorous animal by the flesh in which they 
are lodged being devoured. Thus the animal has 
two different hosts, one of which entertains it in the 
immature condition, and the other when it becomes 
perfect and sexually capable of reproducing its 
species. Most of these cystvid animals, when in 
the cystoid or bladder-like state, inhabit the soft 
structure of herbivorous or grain-feeding animals; 
while when they arrive at the cestoid or tape-worm 
condition, they are found in the carnivorous animals 
which feed upon their former hosts. It has been 
shown that the Cysticercus fasciolaris of the liver of 
a mouse becomes the 7@enia crassicullis (the thick- 
necked tapeworm) of the intestines of the cat, and 
the Cysticercus pisiformis (the pea-shaped bladder- 
tail) of the rabbit becomes the Tenia serrata 
(notched tapeworm) of thedog. In the case of the 
species we have been describing, the host of the 
larva is usually the pig, and the host of the adult 
worm is man. As might be expected, it is found 
that the Tenia solium infects those most who are 
especially fond of ill-cooked sausages. In Germany 
this unfortunate taste for nearly raw pork has 
produced the most harmful results, not only by 
introducing this worm, but also another, called 
Lrichina spiralis, a worm of much higher organisa- 
tion, and belonging to an order to be referred to 
hereafter. When the flesh containing the encysted 
entozoon is being digested by the animal who has 
been unfortunate enough to swallow it, the digesting 
operation goes on not only so far as to liberate the 
creature, but also to dissolve away the bladder 
which encloses the head. Then the creature, like 


the liberated geniys in the “ Arabian Nighte” 
begins to take revenge on its liberator for its long: 
imprisonment. It fixes itself by its Mooks and its 
suckers to the walls of the intestines, and its neck 
grows and becomes segmented as before described. 
As compared to the immense length and size of the 
chain of segments, the head is ridiculously small; 
and thus the simile of the genius, who, when 
liberated from his bottle, assumed such vast and 
formidable dimensions, is not inappropriate to the 
rapid development which follows the liberation of 
this worm from its cyst. 

The effect upon the human system occasioned by 
tapeworms is extremely distressing. ‘The patient 
suffers not only from loss of appetite, emaciation, 
and lassitude, but the sympathetic nervous system 
is affected so as to produce convalsions and 
epilepsy. Distressing, however, as these effects are, 
they are not so fatal as are those produced by the 
presence of the immature form, because the adult 
worm is confined to the intestines, and is thus, so 
to speak, in a situation external to the body, while 
the larve, as we have seen, penetrate into all parts 
of the body, and their presence is more or less 
injurious as they take up their abode in the more or 
less vital organs. If they find their way to a posi- 
tion under the skin or in the muscles, they are 
comparatively harmless; but if they penetrate the 
eye or the brain, they occasion pain and sometimes 
death. 

In tracing the circle of life of the Zenia, we find 
it runs through all the forms named, in the follow- 
ing order :— 

1. The egg. 

2. The embryo, actively travelling by a six- 
hooked boring apparatus. 

3. The resting larva, consisting of a head 
enveloped ina terminal bladder. 

4. Immature tapeworm liberated from _ its 
bladder. 

5. Segmented and sexually mature tapeworm. 

6. Free segment; called a proglottis, from its 
likeness to the tip of the tongue. 


GERMAN.—XXXVI. 
[Continued from p, 803.) 


PARADIGM OF A VERB OF THE OLD Fo2x. 
@dlagen (to strike) is thus conjugated :— 
INDICATIVE MOOD. 


PRESENT PAST. 
8. 3c feolage, I strike. S. 3% fetuy, I struck. 
Du falagft. Du fehlugft. 


Gr flagt. Gr feplug. 


Shr werret fcplagen. 
Sie werten falagen. 


GERMAN. 


F PRESENT. PAST, 
FP, Dix fehlager. P. Bir felugen. 
She Aplagt, Shr fdlugt. 
Sie felagen. Cie fcplugen. 
PRESENT PERFECT. PLUPERVECT. 
J& Gabe gefplugen, I 8. Sh hatte gefhlagen, I had 
*haye struck. struck. 
Du Hak gefeblagen. Du hatteft gefdhlagen. 
Er Gat geiglagen. Gr hatte gefdhlagen. 
. Bie haben gefeylagen. P. Whe Hatten gefehlagen. 
She abet gefehlagen. Shr hattet gefehlagen. 
Sie Gaben gefehlagen. Sie Hatten gefehlagen. 
FUTURE IMPERFECT FUTURE PERFECT. 
, SH werve felagen, IS. Ich merte gefehlagen haben, I 
shall strike. shall have struck. 
Du wirft folagen. Du wirft gefehlagen haben. 
Gr wird fehlagen. Gr wird gefalagen buben. 
. Wir werren flagen. P. Wir werden gefehlagen haben 


Shr merbet gefplagen haben. 
Sie werten gefehlagen haben. 


PRESENT PERFECT. 


P. Die haben gefdhlagen. 


Shr abet geflagen. 
Sie haben gefelagen. 


FUTURE IMPERF&CT. 


I shall strike, 
Du werreft feblagen. 
Gr werte feplagen. 


. Wie werten feblagen. 


She wertet feplagen. 
Sie werten fdlagen. 


PLUPERFECT, 


P. Wit Hatten geihlagen., 


She Hittet gefHlagen. 
Vie Kitten gef.plagen. 
FUTURE PEAFRCT 


. Sch merve fhlagen, (if) S. Ih werre gefglagen Saben, 


Cif) I shall have struck, 
Du wervelt gefehlagen Haven. 
Ge werve gefehlagen Baben. 


P. Bie werren gefiplagen Faber. 


She werret gefhlagen Saber. 
Sie werren gefeplugen haber. 


CONDITIONAL MOOD. 


FUTURE IMPERFLCT. 


should strike. 
Du wiirreft fehlagen. 
Gr wiirte felagen. 


. Mew wiirren felagen. 


Shr wiirdet feplagen. 
Sie wiirten fdglagen. 


FUTURE PERFECT, 


» Sh wirte feplagen, IS. Ich wiirre gefeplagen baten, I 


should have struck. 
Du mirbeft gefeplagen Haber. 
Gr white gefhlagen Farber. 


P, Bre wiirren gefehlagen Gaben. 


Shr wiirret gefeplagen Eaten, 
Ste witteen gefdhlagen Huber. 


BSUBJUNCTIVE MOOD. 


PRESENT PAST 
S. 3g felage, I may S. Ich felige, I might strike. 
strike. 
Du fehlageft Du jadliigeft. 
Gr fhlage. Gr folie. 
P. Bie (Hlagen. P. Bir fehligen. 
Sr fcplaget Shr faluget. 


Sre fclagen. 


PRESENT PERFECT. 
S. Im Habe gefeplagen, I S. 
may have struck. 
Du habeft gefchlagen. 
Gr habe gefehlagen. 


VSre fchliigen. 


PLUPERFECT 

Sch bitte gefehlagen, I might 
have struck. 

Du Hittet gefchlagen. 

Gr hatte gefdhlagen. 


IMPERATIVE MOOD. 
PRESENT. 
Shlage (tu), strike thou. 
Selage er, let him strike. 
Plur, Salagen mit, let us strike. 
Sehlaget (1h), strike ye 
Schlajen fle, let him strike. 
INFINITIVE MOOD. 
PRESENT. @eplagen, to strike. . 
PERFECT.  Wefehlagen haben, to have struck, 
FIRST FUT. Selagen werten, to be about to strike. 


PARTICIPLE. 
PERFECT. 


Gefelagen, struck. 


Sing. 


PRESENT. 
Sdlagent, striking. 


ALPHABETICAL LIST OF VERBS OF THE OLD FORM. 
(Commonly called Irregular Verbs.) 


NOTE that in the following list many compound 
forms are not set down. In such case, the student 
has only to look for the verb in its simple form. The 


INDICATIVE, 
INFINITIVE. Deasnk: 
Baden, ©) to bake th badfe, bu backt, er bade, 2. 


Wefe$ten, to command 

Vefleifier (fic), to apply one- 
self 

Beginnen, ©) to begin 


id) befeble, ru beftehlft, er 
befieblt, 2c. 
wh beflerpe, 2. 


id Begurme, 2c. 





list should not be learnt by heart, but constantly 
referred to when the student in the course of his 
reading is confronted by difficult or unusual forms, 


a ie ara ace as her VE | IMPERATIVE, | PARTICIPLY, 
tch but 1ch biife bade gebaden 
ch befabl ich bcfible befieh! befobler 
ich beflif ich beftiffe beflerpe befliffen 
ich begann ich begdnne | beginne begennen 





@) Negular when active, as :—Gr badte Brot; Das Brod buf. ©) In the past subjunctive, beginne is aleo used. 
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370 
aia halt aid a ae pied ha " IMPERATIVE. | PARTICIPLE. 
ai a ei 
Beifien, to bite ich Beige, 2. ich big ich biffe beige gebiffen 
Weflemmen, ) to pinch, press | ic betflemme, 2. ich betlomm ich beflemmte | beMemme betlommien 
(by anxiety) (befleramt) 
Bergen, to conceal ich Berge, ou birgft, ev birgt, 2. | ich barg ich barge birg geborgan =. 
Berfien, to burst id) berfte, 2c. ich borft or barft | ich barfte berfte or birft | gédorften 
Betragen, to deceive ich betritge, ac. ich betrog ich betrige betritge betrogen 
Bewegen, to induce icy Bemege, 2¢. tch berwog ich bewige | bervege Gerwogen 
Biegen, to bend ith biege, ac. ich bog ich bige biege geboger 
Bieten, (*) to offer, to bid id biete, 2c. ich bot ich bote biete gcbeten 
inden, to bind i binte, oc. ich band ich bane binbe gebunten 
Witten, to entreat, to beg ich bette, 2¢. ich bat ich bate bitte gebeten 
Blafen, to blow ic Glafe, vu blafelt, er BLaft, 2c. | ich blies ich bliefe blafe geblafen 
Wleiben, to remain it bleibe, ac. teh blieb ich blrebe bleibe geblieben 
Wraten, to roast ih brate, du brateft or bratft, | ich briet ich briete brate gebraten 
et bratet or brat, 2. ; 
Breden, to break ich breche, vu brichft, ex bricht, ac.) ich brach ich brache brid gebrochen 
Brenney, to burn td brenne, 2¢. id brannte ich brentnte | brentte gebranut 
Bringen, to bring id) bringe, 2c. id) brachte ich beadchte | bringe gebracht 
Denten, to think ich benfe, 2c. ich bachte ich bachte tenfe gerade 
Dingen, © to bar ich dinge, 2. id tung ich bitnge tinge getungen 
Drefden, to thras id drefehe, bu dbrifcheft, er) ich trofch ich brafche or | vrife) gedrofcbert 
prifeht, 2c. brofche 
Dringen, 7) to press, to urge | id bringe, 2. ich trang ich drange bringe gedrungen 
Diirjen, to be allowed th darf, bu darfft, er barf, 2 | ich vurfte ich pitrfte birfe gedurft 
Empfangen, to receive id empfange, bu empfangft, | ich empfing ich empfinge | empfange empfangen 
: er empfdngt, 2c. 
Smpfeblen, to recommend td paar bu empfieblft, | ich empfabl ich empfohle | empfiehl enrpfoblen 
et empfieblt, 2c. 
Erbleidgen, (5) po turn pale ich erbleiche, 2c. ich erblich ich erbliche | erbleiche erblichen 
Griten tt select, to choose | ich erfhre (erfitve), 2¢. ich erfor (erfobr) ae (er. erfiihre (erfiire) geal ce 
Erldfgen, ™ to extinguish | id oo bu erlifdeft, er | ich erlofch ich exlofehte | erlofebe erloichen 
erlifeht, 2c. 
Erfgallen, to resound id) erichalle, 2. ich erfcpoll ich erfchille | erfchalle ecfdolfen 
Grfireden,() tobe frightened | 1h erferede, tu erfthr ., | ich erfchrat ich erfchrate | erfchrid ericheoden 
er erfebricfft, 2c. 
Grwagen, @) to consider ich ermdge, 2. ich erwog ich erwige | erage cvmagen 
Gffen, to eat ich effe, bu iffeft, er ift, 2c. ich af ich dfe ip gegeffen 
shee (3) to drive in a| id fabre, bu fabrft, er fibet, x. | ich fube ich fibre fabre gefabren 
catriage 
Gallen, to fall ich falle, du fallft, er fallt ich fiel ich fiele falle gefallen 
Bangen, (%) to catch ich fange, tu fangft, er fangt | ich fing ich finge fange gefangen 
Bedten, to fight ich fechte, ru fechreft on fichtft, | ich focht ich fichte feehte (flept) gefocten 
ev fecbtet or ficht, a. 
Binven, to find id finde, 2. ich fand ich fanbe finte gefunden 
Blechten, to twist ih flechte, vu flechteft or | ich flocht 1ch flichte fllechte (flicht) | geflechten 


flicheft, ex flechtet or flicht 


(*) Beflemmt is not frequently used, and is employed only in the sense of compressed. (4 Irregular when it 
means to induce ; regular when it means “to move a body or affect the sensibilities.” () eutft and feut, in 
the present, are poetical. ( Dingte is sometimes used in the past in the sense of hire. () For brang 
brung was formerly in use. (6 Derived from bleiden, to whiten as in the sua, which is regular. ( Like 
verfifgen and auéldfden, irregular only when intransitive. ifd@en is always transitive and regular. 9) 
Irregular always as an intransitive verb, but regular when transitive. @) More frequently used as a 
de daradatinhs (3) All the compounds of fahren are irregular except willfafren. 3) The forms fieng and flence 
are oO te. 


‘ LN RIMITIVE, 


Htiegen, 09 to Ay 
Fliehen, C4 to flee 
Shieken, @9 to flow 
Freffen, fo devour 
Srieren, to freeze 


@aGren, 0” to ferment 
Gchieen, to bring forth 


@eben, @) to give 
Beveigen, (9) to prosper 
Behen, 9) to go 
@elingen, to. succeed 





@elten, @) to be worth, vahd 


@enefen, to recover 
Geniefen, ©) to enjoy 
Gefdhebhen, to happen 
@awinnen, to gain, to win 


Gefen, 9) to pour 
leiden, to resemble 
Gleiten, 4) to glide 
@limmen, (7°) to sparkle 
Graben, to dig 

Greifen, to seize 


Haben, 5) to have 
Halten, to hold 
Hangen, to hang 
Hauen, ”) to hew 
Heben, to heave, hft 
Seafen, to be named 
Helfer, to help 


RKafen, to chide 
Kennen, to know 
RKiunmen, (2) to climb 
Riingen, to sound 
Rueifen, to pinch 
Kommen, to come 


Rinnen, to be able 
Krveghen, to creep 


Laven, to load 


Laffer, 9) to let 
aufen, to run 


GERMAN. 


INDICATIVE, 
Present, 





th fliege, bu fliegft, ex ffiegt, a. 
th fliebe, 2c. 
td fliche, 2¢. 
th freffe, du friffeft, er Frege, ac. 
ich freere, 3¢. 


1h gdbre r¢ 

ih gebire, bu gebarft (ge. 
bierft), er gebart (gebtert) 

Ich gebe, bu gibft, er gibt, 2. 

th gereife, 2¢. 

id) gebe, 2. 

e6 gelingt 

1h gelte, tu gultft, er gilt, tc. 

td genefe, 2c. 

1 geniefe, 2c 

e8 gefcbieht, 2c. 

teh geminne, 2¢. 


1d) grefie, 2¢. 

uh glerdhe, 2¢. 

td glette 2. 

1d) glimime, 2 

tch grabe, du grabft, er grabt, ac 
id) gretfe, 2c 


th habe, bu halt, er bat, 2. 
ih halte, bu Haltft er Halt 

1h Bange, tu bangft,er hangt, a 
th Baue, 2. 

td) Hebe, 2¢. 

rch herpe, 2 

th helfe, du Hrlfft, ex brlft, 2¢ 


ich ferfe, 2. 

tty fenne, 2¢. 

ich Flummme, 2¢. 

td Elinge 2 

tc fnetfe, 2¢. 

ich fomme tu fommft, er 
fommt, o7 tu fimmit, er 
fimmt, 2¢. 

id Fann, tu fannft, er Fann, ac. 

th freeche, 2¢. 


td) Tabe, du fabeft v7 Tidft, ex 
[abet or Lavt, 2. 

1h Laffe, bu Laiffeft, ex (agit, 2. 

1h laufe, bu ldufft, ex Liuft 


INDICATIVE, 
Past. 


ich flog 
1h floh 
teh flog 
ich frag 
tch fror 


ich gobr 
wh gebar 


tch gab 

ich gedteh 
1ch ging 

e6 gelang 
teh galt 
tch genaG 
1ch genof 
c8 gefchab 
1ch gewann 


1ch gofi 
wh glich 
tch glatt 
1ch glonun 
tch grub 


1ch geiff 


wh hatte 

tch brelt 

ch bing 

1ch breb 

tch bob or hub 
ich bres 

1h balf 


1h fff 
ich fannte 
ieh flemm 
tch tang 
ch tneff 


wh fam 
ich fonnte 
tch troch 
wh Lub 


1h leg 
1ch fief 


SUBJUNCTIVE. 
Pas 





ich flige 
ch Hobe 
ich flaffe 
1h frage 
ich frive 


wh gibre 

1h gebare (ge. 
bore 

ch gitbe 

ich gediebe 

1ch ginge 

e6 gelinge 

teh galte 

tch gendfe 

ich gendffe 

€6 gefchabe 

ich  gemanne 
(gewonne) 

ch giffe 

wh glrbe 

tch glttte 

tch glomme 

1ch gritbe 

ich griffe 


ch hatte 
1h hrelte 
ich binge 
ich brebe 
ich bobe 
1h brepe 
1h =Bilfe or 
balfe 
1ch fiffe 
rch fennte 
ich Homme 
ich flange 
tch Entffe 
1ch fame 


ich fonnte 
ich troche 
wh litde 


th lrefie 
th lrefe 


gevinne 


giefe 
gleice 
glerte 
glintme 
gtabe 
greife 


habe 
halte 
hange 
baue 
bebe 
beifie 
pilf 


feife 
fenne 
flimime 
flings 
tneife 
fomm 


tonne 


trreche 


late 


laffe or Tap 
{aufe 





PARTICIPLE. 


geflogen 
gefluden 
geftoffer 
gefreffen 
gefroren 
gegogren 
geboren 


gegeben 
gerdleben 
gegangen 
gelungen 
gegoltess 
genefert 
genoffen 
gefcheber 


gewonnen 


geglitter 
geglomenert 
gegraben 
gegriffen 


gebabt 
gebalten 
gebangen 
gebauen 
getoben 
gebetfen 
gcholfen 


gefiffen 
gefannt 
geflommen 
geflunges 
getniffen 
gefummment 


gefonnt 
gefroden 
gelaren 


gelaffen 
gelaufen 


4 §teugf and fleugt in the present, and ffeug in the imperative, are forms used only in poétry. (%) Sleudft, 


fleudt, and fleud, poetical. 
writers prefer grebft, grebt, gieb, to gibft, grbt, gib 


(16) $feugeft, fleugt, and fleug, poetical. 


(7) Sometimes regular, gdbete. 
Q9) Gertegen is but a strengthened adjective form of the past 


(8) Some 


participle. @) Gieng, for ging, is antiquated. ) Formerly golt, vite, were used in the past indicative 
and subjunctive. () @eneugeft, geneuft, and imperative geneuf, poetical; seldom used. (33) Geufeft, geugt, and 
imperative geuf (see geniefen). 24) Geleiten and beglerten are not derived from gfeiten, but from Ieiten, and are 
(27) Saum is also regular. 


@) Seifen, a neuter verb, which has §aten as its auxiliary. ©) Slimmen is also regular, ©) Gerauloffen is 


therefore regular. 
regular. 


(%) Now more frequently regular. 


(8) Santhaben 1s regular. 


£72 


INFINITIVE. 


Relren, @) to suffer 
Rrifen, to lend 
Lefen, to read 
Riegen, to lie down 
Liiyen, to lie 


Mabien, @) to grind 
Meiren, to avoid 
Melten, *) to milk 


Mejfen, to measure 
Miflingen, to go amiss 
Magen, to be able 
Miffen, to be obliged 


Mehmen, to take 
Mennen, to name 


Pieifer, to whistle 
Pflegen, &) to cherish 
Preijen, to praise 


Quellen, to gush 


Raden, @) to avenge 
Rathen, to advise 
Reiben, to rub 

Reigen, to tear 
Reisen, (*) to ride 
Rennen, to run 
Rieden, to smell 
Ringen, to wrestle 


Rinnen, to run (of fluids) 


Rufen, to call 
Salzen, to salt 


@aufen, to drink, to tipple 


Saugen, to suck 
Schaffer, 7 to create 


THE NEW POPULAR EDUCATOR. 


INDICATIVE, 
Present. 


ih Teite, 2¢. 
bh Leife, 2¢ 


ich Uefe, tu Liefeft, ex lief, x. 


ich liege, 2¢. 
ich Ulge, 2. 


ich mable, 2¢. 
ich meite, 2c. 


ich miclfe, vu melt o7 milfjt, 


ex melft or milft 


ich meffe, tu miffeft, ex migt, 2. 


e6 mipiingt 
ih mag, tu magft, er mag 
i) mug, Du mupt, er mug 


id nehme, bu nimmft, er 


Nimemt, 2. 
id) nenne, a0. 


id) pfeife, 2. 
id pflege, 2. 
ich preife, 2¢. 


ich quelle, bu quillft, er quillt 


ich radhe, 2. 

ich rathe, bu rath(t, er rath, 
id reibe, 20. 

ich reife, 2. 

ich reite, 2¢. 

teh renne, 2¢. 

ich rieche, 2c. 

ich tinge, 2¢. 

id rinne, 2¢. 


teh rufe, 2. 


ich falge, 2. 


ich faufe, du faufft, er fauft, a. 


teh fange, 2c 


tth fchaffe, 2¢. 








INDICATIVE, | SUBJONCTIVE. | nerenarrva,, | PARTICIPLS, 

ich {itt ich litte Teite 

ich Lieb ich liebe lethe 

1h las ich lafe lies 

ich Tag ich Tage tiege 

ich log ich loge lige 

ich mablte ich mablte mabgle 

ich micd ich miete meite 

16h molf eh molfe melfe gemotten 

ich mags ich mage mis gentefjer 

08 miflang e6 miplange | mifilinge mifilunaer 

rch mochte ich michte nige gemodt =, 

ch mupte ich mufte miiffe gemuft 

ich nabm ich ndbme nimm genommen 

ich nannte ich nennte nenie genannt 

ich ptf ich pfiffe pfeife gepitffen 

1h pfleg ich pflige pflege gepflogerr 

ich prices ich priefe prerje gepricfen 

ich quell ich quolle quelle, quill gequollen 

[rocher) 

ich rdchte (roch) |tch rachte(riche)| rdche gerdcht ote 
a. | teh ricth ich reethe rathe gerathen 

ich rieb ich riebe reibe gerieben 

ich rif ich riffe reife geriffen 

ich rite ich ritte reite geritten 

ich rannte ich rennte reune gerannt 

ich roch ich riche rieche geroden 

ich rang ich range ringe gerungen 

1h rann ich rdnne|rinne gevennen 

(xdnne) 

ich rief ich viefe rufe getufen 

ich falzte ich falzte falze gefalzen 

wh foff id) foffe jaufe gefoffen 

ich fog Id fige fauge gefogen 

ich febuf ich fahtife fdaffe geichaffen 





2) Verleiven, to disgust, is regular. 


(8) Except the past participle, gemablen, no irregular form is in use. 


G3) Sometimes regular. Miltft, etc., rarely used. (@) When it signifies to wait upon, or to be accustomed, 


it is regular. 


confounded with the same forms from ricchen. (8) 


reiten, is irregular; but bereiten, to make ready (from bereit, ready) is regular, like all derivatives. 


>) The irregular form is no longer used. Where it occurs in former writers it must not be 
Berciten, to break in (horses), like all the compounds of 


@7) In the 


signification of to procure, to get, it is regular, as also anfchaffen, to purchase, to buys abfchaffen, to part 


with, to dismiss. 


TRANSLATION FROM GERMAN. 
Der hungrige Araber. 

Gin Araber war verirrt inter Wilke. Bwei Tage hatte 
et nichts gu cffen und soar in Gefabr, Sungers yu flerben, als 
ev entlidy eine von ten Waffergruben antraf, an teen tie 
Reifenden ihre Kameele tranten. Hier fah er auf tem Sanve 
cinen Heinen Icternen Gad liegen. ,, Gott fei gelobt,” fagte er, 
alé ex ifn aufhob und anfabite; ,,raé find, glaube ih, Datretn 


once Miiffe; wie will ich mich an ibnen erquiden und 
Sn diefer fipen Hoffnung iffnete ex ten Gad, fah was ev enthielt 
und rief voll Traurigteit aus, , Ad, 6 find nur Perlen.* 


KEY TO TRANSLATION FROM GERMAN (p. 868}. 
Tre Litr.e Canary Bird, 


A little girl named Caroline had a most lovely canary bird. 
The little creature sang from early moruing till the evening ; 


ARCHITECTURE. 


and was very beautiful, golden yellow with (a) black tuft. 
Caroline gave him aveds and cooling herbs to eat; sometimes 
also a plece of sugar, and fresh water every day. 

Bat audd the bird began to mope; and one morning 
when Caroline wished to bring him water, he lay dead in the 
cage. Then the little one raised a loud lamentation over the 
beloved creature, and wept bitterly. But the mother of the 
girl went out, and bought another one, which was still more 
peautifia in colour, and sang just as well as the other, and put 
it in the cage. But the maiden wept still louder when she saw 
the new bird. Then the mother wondered very much, and 
eaid: ‘Why do you ery still, and ore so very sad? Your 
tearg will not call the dead bird to life, and to-day you have 
another one, whieh is not worse than the first.” Then the 
child said: ‘‘ Alas, dear mother, I have done wrong towards 
the little creatuie, and not done everything to hun which I 
should and could.” 

‘Dear Lina,” answered the mother, * you have indeed care- 
fully nursed him.” ‘* Alas, no!” answered the child still; “I 
did not bring to him, shortly before his death, a little piece of 
sugar, which you gave me for the saine, but ate (it) myself” 
80 spoke the maiden, with a sad heart. But the mother did 
not smile over the complaint of the maiden; for she well 
recognised and honoured the holy voice of Nature in the heart 
of the child. ‘‘ Alas!” said she, ‘‘ how would the ungrateful 
child feel at the gruve of its parents?” 


ARCHITECTURE —III 
[Continued from p. 278.]} 


GREEK. 

WE have in this lesson to describe the architec- 
ture of a people who, whilst borrowing many of 
their designs from Eastern sources, so transformed 
and perfected them that they not only virtually 
became their own, but constituted the parent stock 
from which other nations, in succeeding styles, 
derived their principal inspiration. 

Owing to the paucity of earlier examples in 
Egyptian and Assyrian architecture, we were 
unable to trace the gradual growth of style from 
the earlier efforts to the perfected examples, and 
there does not appear to have been that constant 
development, that research for a higher quality of 
beauty of form and proportion, which we find in 
the Greek temples. ‘The temples built by Rameses 
in the 18th century B.C. and those built under the 
Roman domination show but little change in their 
features and decoration through a period of fourteen 
to fifteen centuries. 

Greek architecture, however, may be divided 
into three periods: its archaic state, its perfected 
condition, and its decadence. 

The first period owes its development to the 
Pelasgic tribes, the earliest settlers in Greece, who 
were subsequently displaced by other migrations 
from the East: the Hellenic tribes who settled in 
Macedonia and Thrace, the Dorian tribes in the 
Peloponnesus, and the Ionic tribes in Asia Minor— 
all influenced, as is natural with maritime peoples, 
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by constant communication with foreign nations ; 
receiving indirectly through the Phanicians (the 
great carriers of the ancient world) from Egypt, and 
through Asia Minor from Assyria, those artistio 
treasures for which the Eastern nations are pro- 
verbial, and which show us the origin of many of 
those decorative features which we subsequently 
recognise in Greek architecture. 

The first period, the archaic, dates from the 
prehistoric times of the 12th century n.c. down 
to a little after the close of the Persian invasion 
—in about 450 B.c. 

The second period (450 3.c.-—324 B.c.) is the 
great temple-building period, during which time 
all the finest works of Greek art, including archi- 
tecture, sculpture, and painting, were executed, not 
only in Greece herself but in her colonies in 
Sicily, Magna Greecia, in the islands of the Archi- 
pelago, and on the coast of Asia Minor. 

Then follows a long lapse, during which no 
buildings of importance seem to have been erected ; 
and it is not till Greece came under the domina- 
tion of the Romans—whose emperors vied with 
one another in showing their tribute of admira- 
tion to Greek art by erecting temples and other 
buildings in the conquered provinces, though they 
despoiled her of her chief treasures to transport 
them to Rome—that Greek architecture again 
flourished, but in so weak and impoverished a con- 
dition (artistically speaking) that it can only be 
called a period of decadence. 

The earlier works of the archaic period are more 
interesting from an archeological point of view 
than from an architectural one. They consist of 
the walls built to protect some of their chief cita- 
dels, walls which from their peculiar construction 
and from the size of the stones are attributed to a 
fabulous people, and called Cyclopean. Mr. Glad- 
stone suggests a new term for them—viz., Posei- 
donic. They are, however, better known under the 
first appellation. 

These walls are of three kinds: firstly, those in 
which blocks of stone of polygonal form and un- 
wrought are piled one on the other, smaller stones 
being used to fill in the interstices; secondly, 
polygonal blocks of various sizes, all wrought and 
fitted together with narrow joints so as to form 
one mass of wall; and thirdly, quadrangular blocks of 
stone laid generally iri horizontal courses, but with 
upright joints not always vertical. 

The principal places at which these Cyclopean 
walls are found are Mycene, Tiryns, and Ilium. It 
is a class of construction, however, found not only 
in Greece but through Italy (Etruria), in which 
country they are attributed to the Etruscans, a 
race supposed to be akin to the Pelasgi of Greece. 
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The walls of the Acropolis of Mycensw were 16 feet 
thick, and from 13 to 35 feet high. Here also is 
found the Gate of Lions, the great gate of the 

TOLLE IID citadel, so called for its 


ees possessing, in a triangular 


slab above the lintel, the 


if earliest specimen of Greek 

sculpture: this consists of 
two lions “rampant,” in 
heraldic phraseology, on 
each side of a shaft or 
column—(there is a cast of 
this remarkable work in 
the South Kensington Mu- 
seum). Close to the citadel 
of Mycenr, but outside 
its walls, is the structure 
called erroneously the 
Treasury of Atreus, now 
recognised as a tomb. It 
is circular in plan, its 
internal diameter and 
height being 60 feet, and 
is built in the form of 
a beehive; the stones of 
which it is constructed 
projecting one over the 
other till they meet at 
the top. The stones are 
of much greater size at 
the bottom ; it was entirely 
covered over with earth after its erection, be- 
coming virtually therefore a subterranean tomb, to 
which access was obtained through a paved cause- 
way. One of the stones forming the lintel was 
~9 feet long, 17 feet wide, and 3 feet 9 inches 
thick, weighing over 100 tons. There were other 
tombs of this class at Mycene, of which altogether, 
here and elsewhere, eleven examples are known. 
Some of these and the walls of palaces have been 
made known to us through the researches of the 
late Dr. Schliemann, One class of building, 
however, is absent—viz., the temple; and it is 
not till we come down to the seventh century 
(about 650) B.c. that we find the first ex- 
ample in the Doric temple of Corinth. The 
researches made at Hissarlik, the reputed town of 
Troy, have not been so successful, owing to the more 
or less complete destruction of the palace there ; 
but of the palace at Tiryns sufficient remains to 
enable us to restore in our imagination at least 
some of the features of the palace of Ulysses as 
described in the “‘ Odyssey.” 

The earliest example of temples of the archaic 
period is that already mentioned at Corinth, of 
which a few columns only remain: they are of the 








Fig. 7.—Tur Doric 
ORDER. 
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Doric order, very stately in proportion, and still 
carry the architrave (epistylium), or beam, whioh 
supported the roof. After Corinth some of: 
the temples at Selinus in Sicily; and at the close 
of the sixth century B,c:, the temple of Xgina, also 
of the Doric order. 

It now becomes necessary to say a few words 
about the “ orders,” as they are called, and which 
are known as the Doric, Ionic, and Corinthian 
orders. The two first were developed indepenccntly 
one of the other by different races, An ordér 
consists of several parts, all constructive in their 
origin, but, as employed, partly constructive and 
partly decorative: its principal feature is the 
column (with or without a base), which is crowned 
by a capital, on which rests the entablature. The 
entablature is divided into three parts: the archi- 
trave, epistyle, or beam, which rests on the capital ; 
the frieze, the depth of which corresponds to the 
minor beams resting behind on the architrave; and 
the cornice, which overhangs the frieze to protect it 
and the building beneath, and sometimes carries the 
gutter of the roof. We have no clue to the origin 
of the Doric (Fig. 7) order. It has been assumed 
by some that it was derived from Egypt; but the 
polygonal column _ there 
found has a base, which 
shows it was copied from a 
wooden column (a wooden 
column requires a base to 
prevent the decay of its 
lower part from damp) ; 
there is also no cushion 
under the abacus, or crown- 
ing member, of the Doric 
column. When we come 
to the Ionic (Fig. 8) order, 
we are on surer ground, for 
the base, the fluting of the 
shaft or column, and the 
volute capital, all betoken 
an Asiatic origin, such as we 
find in Persian architecture 
already described. The 
Ionic order was probably 
developed in Asia Minor, 
though it is difficult to find 
its earliest types. 

The Corinthian order is 
of very much later date, and 
may fairly be supposed to 
have been suggested by 
the bell capital of Egypt 
already referred to. It has been thought by some 
that it has a metallic origin, and that its leaves 
and volutes were originally forged in metal and 





Fig. 8.—Tas Ionic 
ORDER. 
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applied to the bell capital, snbeequently being 
copied in stone. 
The natufe of the forms and their application 





will be better understood by a description of the 
class of building which they were employed to 
decorate, and in which they formed also the 
essential constructive element. 

It has already been pointed out—in the second 
lesson—that the Egyptian temple formed the model 
from which all other structures borrowed their 
leading features; and although, as we have already 
stated, no remains have been found of any early 
archaic temples, we may fairly assume that the 
sanctuary or temple of the Deity must, in these 
early times as in those of a later period, have called 
forth the higher instincts of man’s imagination in 
its conception, and the greatest perfection of work 
they were capable of in its erection. 

The development and growth of the Greek 
temple, like that of the Egyptian, was cumulative ; 
that is to say, in course of time it became more and 
more important; but there the similarity ceases. 
The Egyptian temples were enclosed with lofty 
walls, and hidden by immense pylons. The Greek 
temple was isolated, and intended to be seen on all 
sides, With the exception of the addition of a 
pronace, or vestibule, to the cell or sanctuary, and 
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an opisthodomus, or treasury, behind it, we do ndt 
find that increase in the namber of chambers and 
pillared halis as at Karnak and Edfou. Many of the 
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Fig. 8.—TEMPLE oF Postipon aT Pastum. (Restoration.) 


Greek temples enclose only the simple sanctuary— 
that which we may regard as the germ of the pri- 
mitive temple—consisting of four walls and covered 
with a sloping roof, the ends of which, or the front 
and back elevation, formed that feature known as a 
pediment. 

To give the front more dignity in appearance, 
or possibly to yield shelter to the priest standing 
before the door (the priest only entered a Greek 
temple), or again to afford protection to the paint- 
ings or votive shields, by prolonging the side walls 
and providing two columns to carry the entablature 
or pediment, a porch would be formed which is con- 
stantly found in Greece, and is known as a portico- 
in-antis, The temple being visible on all sides, for 
the sake of symmetry a similar feature would be 
added at the back; it served no purpose except the 
protection of paintings or sculpture, there being no 
entrance door on that side. Suppressing the pro- 
longation of the wall and substituting columns, we 
arrive at the type of temple—known as tetrastyle 
—with four columns in front: the word prostyle 
added would indicate a front portico only ; if added 
to the back as well, the full title would be tetrastyle 
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amphiprostyle. When six columns were placed in 
front, the term hexastyle was given ; and the conse- 
quent incrense in width (the sanctuary being always 
of modest dimensions) allowed of columns being 
carried down the flanks or sides, forming what is 
known as a peristyle; in such cases there being 
nlways a portico at each end as well. With eight 
columais in front the temple was octastyle. 

When ten columns were employed in front, a 
greater splendour and richness was given by forming 
double rows all round, the temple thus becoming 
decastyle and dipteral. In some cases the inner 
row of columns was omitted, the peristyle being 
then of double width, and the term pseudo-dipteral 
was given toit. There isa temple at Agrigentum 
in Sicily, dedicated to Jupiter, which has seven 
columns in front (heptastyle), and one at Pestum in 
Magna Grecia with nine; but these are exceptions. 

As a rule, on the flanks of a temple there are 
twice as many columns as there are in the front, 
plus one. Thus in an octastyle temple with eight 
columns in front, there will be (counting the east 
ones again) seventeen on each flank. The rule is 
not invariable, but it exists in the best examples. 
The great prolongation of the temple would lead 
to too great a length for the cella. A pronaos 
or vestibule was therefore introduced im the front, 
and a posticum at the back. In large temples we 
find in addition an opisthodomus, or treasury, for 
the offerings made to the Deity. 

In large temples the increased width given to the 
cella would render it too wide to be roofed over with- 
out intermediate supports (especially as the finest 
temples were covered with marble slabs in imita- 
tion of tiles) ; a row of columns therefore was carried 
on each side of the cella, and these were arranged 
in two storeys one above the other, with an archi- 
trave between, which may sometimes have supported 
a gallery. In the treasury, columns of the Ionic 
order, of much lighter proportions, were used so as 
to economise space. 

In order to give the temple more importance, it 
svas placed on a base or stylobate consisting of 
three steps ; the height of the steps varying, accord- 
ing to the size of the temple, from 6 inches to 18 
inches or more. 

There is one exceptional building, the Erectheum, 
in which three temples—or, rather, two temples and 
a portico of caryatid figures—all placed on different 
levels, are combined together in one picturesque and 
harmonious assemblage. 

This description of the various plans of Greek 
temples, which is not necessarily chronological, 
will enable our readers to understand better the 
application of the orders already enumerated. 

The plans being of the simplest and most element- 
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ary character, the great artist was enabled to con- 
centrate all his imagination and thought on the 
perfecting of the traditional forms handed down to 
him, and his knowledge of construction in their 
execution. The rivalry of the various states of 
Greece tended also greatly to the development of 
the architectural style of their temples ‘The 
blending of the two races—of the rude and hardy 
Dorian race with the softer nature of the fonlans 
—raised the Greek style to a position which it 
still holds above all other styles, in the beanty 
of its forms and delicacy of its ornament and 
mouldings, in its perfection of execution, and last, 
though not least, its being the framework in which 
the noblest efforts of man’s genius, the sculptures of 
Phidias and his contemporaries, were incorporated. 

We may now proceed to a description of the 
principal buildings of Greece, foremost amongst 
which comes the Parthenon in the Acropolis of 
Athens and dedicated to Minerva, Using the terms 
already described, the Parthenon is octastyle-peri- 
stylar. It is of the Doric order; the height of the 
columns being 30 feet, equal to 54 times the lower 
diameter of the columns. (This method of estab- 
lishing the relative proportions of the column is 
due to Vitruvius, a Roman author of the Augustan 
era, and was probably not fhat employed by the 
Greeks.) The columms of the temple of Corinth, 
already referred to as the earliest Doric temple 
known, have a height of four diameters only, thus 
showing that the development was towards greater 
lightness and elegance. The Doric columns of the 
Parthenon carried an entablature consisting of 
architrave, frieze, and cornice, equal to twice the 
diameter of the columns—11 feet. Above the cornice 
on the front and back elevations rose the pediment, 
the sloping sides of which represented the roof 
behind; and the whole building was raised on a 
stylobate, six feet high, of three steps. 

The stylobate, the columns and their capitals, the 
entablature and pediments, and the wall, were all 
built of Pentelic marble; as also the covering of 
the peristyle. The roof was constructed in timber, 
and carried a covering, in imitation of tiles, made of 
Parian marble. The materials, therefore, and the 
construction were of the finest possible kind. §So 
far the description is easy; but the refinements 
carried into the proportions and the completed sur- 
faces are of the most delicate nature, introduced (so 
far as we are able now to follow) to correct certain 
optical delusions. The columns taper to a less 
diameter at the top than they are at the bottom ; 
their sides, however, are not straight, but have a 
slight curve known as the entasis. The intercolumni- 
ation—viz., the space between the centre columns— 
is wider than the others (Vitruvius says, to allow the 


LATIN. 


statue of the deity to be better seen) ; that between 
the two angle columns much closer, to give a 
greater rance of strength, the intercolumni- 
ation of the others diminishing from the centre 
pair outwards. The central axis of the outer 
columns bends slightly inwards, to give also in- 
creasefl apparent stability and force; and lastly, 
the horizontal lines of the stylobate, entablature, 
and pediment cornite, are all minutely curve, The 
upper part of the stylobate, for instance, which is 
100 féet long, rises two inches in the centre—an 
imperceptible difference, but of which the Greek 
artist must have recognised the necessity for so 
subtle a curve. In the metopes, in‘ the spaces 
between the triglyphs in the frieze, were 92 groups of 
sculpture, 15 of which are in the British Museum, 
as also a portion of the Panathenaic frieze from the 
walls of the peristyle, and some of the figures from 
the twopediments. Of other Doric temples we have 
the temple of Theseus (now known as that of 
Hephaistos) at Athens, the temple of Jupiter in the 
island of gina, both hexastyle; and numerous 
examples at Selinus, Agrigentum, Segesta, and 
Syracuse in Sicily; of Pastum (Fig. 9) in Magna 
Grecia (south of Italy); and elsewhere 

Of Ionic temples, at Athens there are the Ercc- 
theum already referred to, the temple of Wingless 
Victory, the temple of Minerva at Priene, and of 
Apollo Didymsus near Miletus; the most cele- 
brated of all being perhaps the temple of Diana at 
Ephesus, the remains of which were discovered a 
few years ago and are now in the British Museum. 

Of the Corinthian order, only two Greek examples 
are known in fair preservation (many other capi- 
tals have been found)—viz., the Choragic monument 
of Lysicrates, and the porch of the Temple of the 
Winds, both at Athens. 

Of other Greck buildings, there are the propylons 
or entrance gateways of the Acropolis, Athens, and 
at Eleusis; the far-famed tomb of Mausolus, at 
Halicarnassus, one of the séven wonders of the 
ancient world (the remains of which are now in the 
British Museum) ; the temples, treasurics, and other 
buildings at Olympia, the plans of which have lately 
been laid bare by German explorers; and the Greek 
theatres at Athens (Theatre of Bacchus), at Dramy- 
sus (the ancient Dodona), at Epidaurus, Syracuse, 
and elsewhere. 


LATIN.—XXXVI. 
(Continued from p. 821.) 
THB AGRICOLA OF TACITUS (continved). 
The Battle (continued) 
37. Et Britanni, qui adhuc pugnae expertes 
summa collium insederant et paucitatem nostrorum 
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vacui spernebant, degredi paulatim et circumitre 
terga vincentium coeperant, ni id ipsum veritas 
Agricola quattuor equitum alas, ad subita belli 
retentas, venientibus opposuisset, quantoque ferocius 
adcucurrerant, tanto dcrius pulsos in fugam dis- 
jecisset. Ita consilium Britannorum in ipsos versum, 
transvectaeque praecepto ducis a frente pugnantium 
alae aversam hostium aciem invasere. Tum vero 
patentibus locis grande et atrox spectaculum : sequi, 
vulnerare, capere, atque eosdem oblatis aliis truci- 
dare. Jam hostium, prout cuique ingenium erat, 
catervae armatorum paucioribus terga praestare, qui- 
dam inermes ultro ruere ac se morti offerre. Passim 
arma et corpora et laceri artus et cruenta humus ; 
et aliquando etiam victis ira virtusque. Postquam 
silvis appropinquaverunt, item primos sequentium 
incautos collecti et locorum ignaros circumveniebant. 
Quod ni frequens ubique Agricola validas et ex- 
peditas cohortes indaginis modo, et sicubi artiora 
erant, partem equitum dimissis equis, simul rariores 
silvas equitem perscrutari jussisset, acceptum ali- 
quod vulnus per nimiam fiduciam foret. Ceterum 
ubi compositos firmis ordinibus sequi rursus videre, 
in fugam versi, non agminibus, ut prius, nec alius 
alium respectantes, rari et vitabundi invicem 
longinqua atque avia petiere. Finis sequendi nox 
et satietas fuit. Caesa hostium ad decem milia: 
nostrorum trecenti sexaginta cecidere, in quis Aulus 
Atticus praefectus cohortis, juvenili ardore et ferocia 
equi hostibus inlatus. 


The Results of the Battie. 


38. Et nox quidem gaudio praedaque laeta 
victoribus: Britanni palantes mixtoque virorum 
mulierumque ploratu trahere vulneratos, vocare 
integros, deserere domos ac per iram ultro incen- 
dere, eligere latebras et statim relinquere; misoere 
in vicem consilia, dein separare ; aliquando frangi 
aspectu pignorum suorum, saepius  conciatri. 
Satisque constabat saevisse quosdam in conjuges 
ac liberos, tamquam misererentur. Proximus dies 
faciem victoriae latius aperuit: vastum ubique 
silentium, deserti colles, fumantia procul tecta, 
nemo exploratoribus obvius. Quibus in omnem 
partem dimissis, ubi incerta fugae vestigia neque 
usquam conglobari hostes compertum, et exacta 
jam aestate spargi bellum nequibat, in fines 
Borestorum exercitum deducit. Ibi acceptis obsi- 
dibus, praefecto classis circumvehi Britanniam 
praecipit. Datae ad id vires, et praecesserat terror. 
Ipse peditem atque equites lento itinere, quo 
novarum gentium animi ipsa transitus mora terre- 
rentur, jn hibernislocavit. Et simul classis secunda 
tempestate ac fama Trutulensem portum tenuit, 
unde proximo Britanniae tore lecto ommi, 
redierat, 
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The Reception of the News at Rome. 


89. Hunc rerum cursum, quamquam nulla ver- 
borum jactantia epistulis Agricolae auctum, ut 
Domitiano moris erat, fronte laetus, pectore anxius 
excepit. Inerat oonscientia derisui fnisse nuper 
falsum e Germania triumphum, emptis per com- 
mercia, quorum habitus et crines in captivorum 
speciem formarentur: at nunc veram magnamque 
victoriam tot milibus hostium caesis ingenti fama 
celebrari. Id sibi maxime formidolosum, privati 
hominis nomen aupra principis attolli: frustra 
studia fori et civilium artium decus in silentium 
acta, si militarem gloriam alius occuparet ; cetera 
utcumque facilius dissimulari, ducis boni impera- 
toriam virtutem esse. Talibus curis exercitus, 
quodque saevae cogitationis indicium erat, secreto 
suo satiatus, optimum in praesentia statuit reponere 
odium, donec impetus famae et favor exercitus 
languesceret ; nam etiam tum Agricola Britanniam 
obtinebat. 


Agricola's Return. 

40. Igitur triumphalia ornamenta et inlustris 
statuae honorem et quidquid pro triumpho datur 
multo verborum Honore cumulata, decerni in senatu 
jubet addique insuper opinionem, Suriam provinciam 
Agricolae destinari, vacuam tum morte Atilii Rufi 
oconsularis et maioribus reservatam. Credidere 
plerique libertum ex secretioribus ministeriis missum 
ad Agricolam codicillos, quibus ei Suria dabatur, 
tulisse, cum praecepto ut, si in Britannia foret, 
traderentur ; eumque libertum in ipso freto Oceani 
obvium Agricolae, ne appellato quidem eo ad 
Domitianum remeasse, sive verum istud, sive ex 
ingenio principis fictum ac compositum est. Tradid- 
erat interim Agricola suocessori suo provinciam 
quietam tutamque. Ac ne notabilis celebritate et 
frequentia ocourrentium introitus esset, vitato 
amicorum officio noctu in urbem, noctu in Palatium, 
ita ut praeceptum erat, venit ; exceptusque brevi 
osculo et nullo sermone turbae servientium inmixtus 
est. Ceterum uti militare nomen, grave inter 
otiosos, aliis virtutibus temperaret, tranquillitatem 
atque otium penitus.auxit, cultu modicus, sermone 
facilis, uno aut altero amicorum comitatus, adeo 
uti plerique, quibus magncs viros per ambitionem 
aestimare mos est, viso aspectoque Agricola quaere- 
rent famam, pauci interpretarentur. 

41. Crebro per eos dies apud Domitianum absens 
apousatus, absens absolutus est. Causa periculi 
non crimen ullum aut querela laesi cuiusquam, sed 
infensus virtutibus princeps et gloria viri ac pessi- 
mam inimicorum genus, laudantes. Et ea insecuta 
sunt rei publicae tempora quae sileri Agricolam 
nor sinerent: tot exercitus in Moesia Daciague et 
Germania et Pannonia temeritate aut per ignaviam 
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ducum amissi, tot militares viri eum tot cohortibus 
expugnati et capti; nec jam de limite imperil et 
ripa, sed de hibernis legionum et one dubi- 
tatam. Ita cum damha damnis continuarentur 
atque omnis annus funeribus et cladibue insigni. 
retur, poscebatur ore vulgi dux Agricola, com- 
parantibus cunctis vigorem et constantiam et ex- 
pertum bellis animum oum inertia et formidine 
ceterorum. Quibus sermonibus satis constat Domi. 
tiani quoque aures verberatas, dum optimus quisque 
libertorum amore et fide, pessimi malignitate et 
livore pronum deterioribus principem exstimulabant. 
Sic Agricola simul suis virtutibus, simul vitiis 
aliorum in ipsam gioriam praeceps agebatur. 


He Declines a Proconsulate. 


42. Aderat jam annus, quo proconsulatum Africae 
et Asiae sortiretur, et occiso Civica nuper nec 
Agricolae consilium deerat nec Domitiano exem- 
plum. Accessere quidam cogitationum principis 
periti, qui iturusne esset in provinciam ultro Agri- 
colam interrogarent. Ac primo occultius quietem 
et otium laudare, mox operam suam in adprobanda 
excusatione offerre, postremo non jam abscuri 
suadentes simul terrentesque pertraxere ad Domi- 
tianum. Qui paratus simulatione, in adrogantiam 
compositus, et audiit preces excusantis et, cum 
adnuisset, agi sibi gratias passus est, nec erubuit 
beneficii invidia. Salarium tamen proconsulare 
solitum offerr: et quibusdam a se ipso concessum 
Agricolae non dedit, sive offensus non petitum, 
sive ex conscientia, ne quod vetuerat videretur 
emisse. Proprium humani ingenli est odisse quem 
laeseris: Domitiani vero natura praeceps in iram, 
et quo obscurior eo inrevocabilior, moderatione 
tamen prudentiaque Agricolae leniebatur, quia non 
contumacia neque inani jactatione libertatis famam 
fatumque provocabat. Sciant, quibus moris est 
inlicita mirari, posse etiam sub malis principibus 
magnos viros esse, obsequiumque ac modestiam, si 
industria ac vigor adsint, eo laudis escendere, quo 
plerique per abrupta, sed in nullum rei publicae 
usum, ambitiosa morte inclaruerunt. 


NOTES TO TACITUS (continued). 
Chap, XXXVII.— Vacui means ‘‘free from care.” Translate 
it by an adverb in English ; ‘‘ were calmly despiaing.” 

Terga. ‘‘ The rear.” 

Ad subita belli retentas, ‘Reserved for the emergencies of 
war.” The neuter accusative of an adjective followed 
by a genitive js a favourite idiom with Tacitus. In this 
chapter you have two instances, summa collium and 


subita belli. 

Terga pracstare. ‘‘Turned their back upon,” f.c., “fled 
before.” 

Collett. ‘They rallied.” 


Indagints, Indago ts properly an “enclosing or surround- 
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ing of wild animals.” Then it denotes a net or series of 
nets used to endinse 8 wood, and so is extended to all 
the operations of huntainen. . 
Non agmiMtbus. “Not in marching order." 
Ravi et vtiabund! trnviceem. ‘‘Scattered and avoiding one 
another.” 
Chap. XXXVITI.—Separare. This does not mean “ to 
« separate” in the English sense. It is a transitive verb, 
coxstlia must be ronstrued with ft. ‘In turn they 
took counsel together, then each thought for himself,” 
Pignorum, Pignus literally means a “ pledge”; hence it 
denotes a near relation, such as 3 child or wife. 
Proxtmus dies, etc. ‘‘The next day revealed more fully the 
result of the victory.” 
Quibus, t.¢., exploratoribus, those sent out to reconnoitre, 
Spargi bellum. This is an uncomnion phrase, “ the war could 
not be spread farthe: ” 
Boresti, Who the Borest! were fs Gncertait, perhaps the 
inhabitants of Fife. 
Novarum gentium. ‘' The newly-conquered tribes.” 
Ipea transitus mora. ‘By the -actual slowness of the 
march,” 
Lecto. Legere frequently, as in this passage, means ‘' to coast.” 
Chap. XXXIX.—Domitiano moris erat, This constiuction is 
unusual, We should expect Domitsanus, ut tlt morcs erat. 
But the nominative to except must be inferred from 
Domitiano. 
Derisut. This is an example of the predicative dative. 
Falsum triumphum The Emperor Domitian having failed 
in his campaign against Germany, and yet unwilling 
to be folled of his triumph, purchased slaves and had 
their hair dyed and their costume arranged that they 
might look Ifke Germans. So paltry a fraud as this 
naturally seemed all the more contemptible after 
Agricola’s vera magnaque victoria. 
Cetera dissumulari. ‘Other successes might be overlooked.” 
Ducis boni, ete. ‘The valour of a great general was a 
quality worthy of an Emperor ' 
Reponere odium. ‘To reserve his hatred “ 
Chap, XL.—Ex secretioribus mintsteriis. 
confidential missions.” 
Codictllos. This has a technical meaning. It denotes an 
ordinance or despatch of the Emperor hitnself. 
Bx ingenio princtpts. ‘In aceordance with the Emperor's 
character.” 
Brevi osculo, ‘A hasty embrace ” 
Grave inter oticsos. ‘‘ Distasteful to civilians.” 
Per ambitionem, ‘' By their ostentation.” 
Chap. XLI.—Causa periculi. The cause of Agricola's danger 
was threefold :—(1) the Emperor’s hatred of merit; 
(2) his own good name ; (8) the mischief of flatterers. 
Dacidque. In 86 a.p. the Dacians rebelled and attacked the 
Roman legions while they were still in winter quarters. 
» Vtgorem et constantiam. ‘‘ Energy and firmness.” 
Ceterorum, This sentence comes to an abrupt termination. 
Some editors read corum and put in the words, quibus 
exercitus commit: aolerent, “to whom the armies were 
usually entrusted,” But this reading is purely con- 
jectural, 
Verberatus. A very strong expression. “The ears of 
Domitian were attacked,” literally, “lashed.” 
In ipeam gloriam pracceps agebatur. ‘‘ Was hurried +head- 
long upon glory.” 


‘Employed on 
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Chap. XLII.~—Civioa ocoleo, The death of Civica might at once 
suggest counsel to Agricola, a precedent to Domitian. 
Ulro, ‘On their own account,” ¢.¢., unprompted by the 
Emperor, 
In adprobanda excusatione. ‘In making good an excuse.” 
Non jam obdscurt, ¢.¢., “ throwing offal! disguise.” The object 
of the Emperor's creatures was to induce Tacitus to 
decline the province, which was rightfully his, and in 
this they succeeded. | 


Paratus simulations. “Equipped with pretences.” 
Agi sibt gratias passus est. ‘Permitted himeelf to be 
thanked.” 


Ne quod vetuerat, etc. ‘Lest he should appear to have 
bought that which he had forbidden.” Had Agricola 


. accepted the salary, it might have seemed that the 


Emperor had bribed him not to accept a provinoa, 
whereas In reality he had forbidden him to do so. 

Quo obscurior eo tnrevocabilior. ‘‘The more irrevocable, the 
more it was concealed.” 


Sciant. ‘ Let those take notice.” 
Eo laudis. ‘To such a height of glory.” 


Quo plerique . . , . inclaruernnt. “Whither must men 
climb by steep paths, rendering meanwhile no service 
to the State, and become notorious by an effective 
death.” 


KEY TO TACITUS (continued), 


8L. ‘Nature has designed that a man’s children and 
kindred should be dearest of all things to him. These are 
snatched from ue by conacriptions, and doomed to bondage tn 
other parts of the earth. Our wives and sisters, though they 
escape violation from our enemies, are debauched under the 
pretence of friendship and -hospitality Our possessions 
and fortunes they exhaust for tribute, our grain for their 
provisions Even our bodies and limbs are wasted by clearing 
forests and draining bogs under continual blows and insults, 
Such as are born to be slaves are but once sold, and thencefor- 
ward fed by their lords. Britain is purchasing every day and 
every day is feeding her own slaves. Moreover as in a tribe of 
household slaves, he who comes last serves for sport to all his 
fellows ; so 1n this ancient state of slavery to which the world 
is reduced, we, as late comers and worthless slaves, are now 
designed to destruction, For we have no-fields to cultivate, nor 
mines to dig, nor ports to make ; works for which we might be 
spared besides,magnanimity anda daring spirit in their subjecta 
are ever distasteful to rulers, and solitude and remoteness, 
the more security they afford to ng do but raise the 
greater suspicion in them. Seeing therefore you are thus 
bereft of all hopes of mercy, now at last take courage, both 
you to whom life is dearest, and you to whom glory. The 
Brigantes, even under the leading of a woman, burned a 
colony, stormed an entrenchment, and, had not such success 
degenerated into sloth, nught have quite cast off the yoke of ° 
slavery. Let us, fresh and unaubdued, about to fight for 


‘liberty, not for tolerance, manifest at once, upon the firat 


encounter, what kind of men they are that Caledonia has 
reserved for herself. 

82. ‘ Do you indeed believe the Romans will be equally brare 
in war, as during peace they are dissolute? They are famous 
through our quarrels and discords, and thus they convert the 
faults of their enemies to the glory of their own army ; an 
army compounded of many nations, so different that as it iw 
success alone which holds them together, disasters wil! surely 
diseclve them - unless you suppose that the Germans and Gauls, 
and many of the Britons (whom with shame I mention)—who, 
though they give their blood in support of another's rule, have 
been enemies longer than slaves—are bound by good faith and 
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affection, Awe and terror are frail bonds of endearigent; and 
when these are removed, such who cease to fear, will imme- 
diately begin to manifest their pate. Amongst us is found 
whatever can stimulate mento victory. The Romans have no 
wives to urge them, They have here no parents to upbrgid 
them for fying. Many of thei have no country at all, or at 
least their country is elaewhere. Few in number, frightened 
at their ignorance, beholding around them a sea and woods 
that are strange to them, the Gods have in some sort 
delivered them enclosed and boufd into our hands. Be not 
dismayed with things of mere show, and with a glare of gokl 
and of silver, which can neither wound, nor save. In the very 
host of the enemy we shall find our own troops. The Britous 
will espouse their own cause, The Gauls will recollect their 
former liberty. As the Usipians have lately left thein, so the 
other Germans will abandon the Romans. Thereafter nothing 
remains to be feared. Their forts are ungarrisoned ; their 
colonies held by agéd men; and between the people averse 
from obedience, and their magistrates ruling with injustice, 
the cities are weakened and full of dissensions. Here you sec 
a general and an army: there tribute and the mines, and the 
other penalties of men enslaved. Whether all these are to be 
for ever endured, or forthwith avenged, this very field must 
determine, As therefore you advance to battle, think of your 
ancestors and your posterity.” 

83. They reccived hs speech joyfully, with chantings, and 
terrible din, and many dissonant shouts, after the manner 
of barbarians. Now thie line formed, and there was seen the 
glitter of arms, as the boldest of the warriors advanced, As 
the army was forming in battle array, Agricola, though his 
soldiers were full of alacrity and hardly to be restrained 
within the fortifications, yet chose to discourse to them iu 
the following strain :—‘' It is now the eighth year, my fellow- 
soldiers, since through the virtue and auspicious fortune of 
the Roman Empire, and by your own services and fidelity, you 
have been pursuing the conquest of Britain. In our many 
expeditions and battles, whether you had need of bravery 
against the foe, or patience and pains even against nature her- 
self, neither have I had aught to regret in my soldiers, or you 
in your leaders. And so we have passed, I the Innits known to 
foriner legates, you those known to former armies; and we 
possess the very extremity of Britain, not only in fame and 
tumour, but with our camps and arms. Britain has been 
discovered and subdued, In truth, often on the march whilst 
morasses and mountains and rivers have fatigued you, I was 
wont to hear every brave inan ask, When shall we see the enemy, 
when will be the battle? Already they are come, roused from 
their fastnesses : your wishesand valour have an open field, and 
all things are propitious to the conqueror and disastrous to 
the vanquished. For to have thus marched over a tract of 
country so immense, to have passed through forests, to have 
crossed arms of the dee);, is matter of glory and applauso so 
long as we present a fruut tothe foe; so if wefly before them, 
whatever is nuw most in our favour, will then prove most to 
our peril, We know not the situation of the country so well as 
they kuow it, we have not provisions so abundant as they 
have; ‘but we have hands and arms, and in these, all things. 
For my own part, I have long made up my mind that retreat 
is safe neither for army nor leader. Therefore an honourable 
death is better than a base life, and sécurity and renown both 
lie in the same direction. Neither would it be inglorious to 
full in this verge of earth and of nature. 

34. “ Were strange tribes and an unknown enemy now 
arrayed against you, I should animate you by the examples of 
other armies. As things are, only recollect your great achieve- 
ments, only consult your owneyes. Theso are they whoin but 
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the last year you utterly discomfited by a shout when, under 
cover of night, they attacked a single legion. These are 
they who of all the Britons are the :nost ee to flight, 
and thence happen thus long to survive. As when men penc- 
trate woods and thickets, the beasts of the greatest strength 
rush upon them, while the timorous and spiritless fly oven 
at the cry of the pursuers: in Mke manner all the bravest 
Britons are long siuce fallen; there is left a rabblo of sloths 
and cowards; you have found them, not because they have 
resisted, bué because they have been surprised ; their desperate 
condition and the inaction which springs from extreme fear 
have fixed their army in yonder field, where you may gain over 
them a glorious and memorabié victory. Have done with cam- 
paigns : close a struggle of fifty years with one great day : prove 
to your country that to the army may not be imputed either 
the procrastination of the war, or any cause for reviving it,” 

35. Apparent, even whilst Agricola spoke, was the ardour of 
the soldiers, mighty their enthusiasm at the end of his speech, 
and instantly they flew to their arms. Thus inflamed and 
urging to engage, he formed them so that the strong band of 
auxiliary foot, who were eight thousand men, composed the 
centre ; while three thousand horse were added to the wings. 
The legions stood in front of the entrenchment ; a great source 
of glory to his victory if the battle were fought without the 
Joss of Roman blood ; a sure stay should the rest be repulsed. 
The British line was raised upon the rising grounds, at oncefor 
show and terrur, in such sort that the first band stood upon 
the plain, and the rest rose upon the slope of the hill in 
convex form; knights in chariots tilled the plain between the 
twoarmies with great tumult and rapid movements. Agricola 
then, fearing from the surpassing multitude of the enemy that 
he might be beset at once in the front and on cach flank, 
widened his ranks, and, though the line was likely to prove 
too extended, and many advised him to bring on the legions, 
he, who rather ontertained a spirit of hope, and in all diffieul- 
ties was ever firm, dismissed his horae and advanced on foot 
before the colours. 

86. In the first onset the conflict was maintained at a 
distance, The Britons, with equal bravery and skill, armed 
with their huge swords and sinall bucklers, eluded or parried 
our missiles, whilst of their own they poured a torrent upon 
us, til] Agricola encouraged three Batavian cohorts and two of 
the Tungrians to close with the enemy and bring them to an 
engagement hand to hand. This method of attack had long 
been practised by those veteran soldiers, but embarrassing to 
the enemy, as they were armed with very little targets and 
with swords of enormous size. For the swords of the Britons, 
which are blunt at the end, are unfit for grappling, and cannot 
support a close encounter. As the Batavians closed with the 
enemy, wounded them with the iron bosses of their bucklers, 
dug them in the face, and, bearing down all who with- 
stood them upon the plain, were already carrying the attack 
up to the hills, the rest of the cohorts, incited by emula- 
tion and sudden ardour, joined with them and cut down all 
that were nearest to them. In the hurry of the victory many 
were left behind half dead or even unwounded. In the mean- 
time their troops of cavalry took to flight ; the chariots of war 
iningled with the battalions of foot; and though they had so 
lately atruck terror, were now theimselves beset with our close 
array, as nlso with the unevenness of the ground. Of a combat 
of cavalry this bore not the least appearance’; since here, 
pressing obstinately up the hill, they were carried on with the 
bodies of their horses. Moreover, the war chariots, now 
abandoned and straggling, as also the affrighted horses desti- 

, tute of drivers, ran hither and thither aa fright drove them, 
sideways or in direct: collision. 
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Vol. I.—Genesis to Numbers. Vol. III.—Kings I. to Esther. 
Vol. II.—Deuteronomy to Samuel II. | Vol. I1V.—Job to Isaiah. 
Vol. V.—Jeremiah to Malachi. 


Gommentary, The New Testament. Edited by Bishop ELLicotr. Handy 
Volume Edition. Suitable for School and general use. 


et. atthew. 38. 6d. Romans, 2s. 6d. Titus, Philemon, Hebrews, 

@t. Mark. 35. Corinthians I. and II. 3s. and James. * 

St. Luke. 3s. 6d. Galatians, Ephesians, and] Peter, Jude, and John. wy. 
hilippians The Revelation. 


hn. 6d. P . ‘ : 
The acts of the Aposties. | Oolossians, Thessalonians, An Introduction a the New 
ys. 6d. and Timothy. 3s. Testament. as. 6d. 
Commentary, The Old Testament. Edited by Bishop ELLICOTT. Handy Volume 
Edition. Suitable for School and general use. 


Genesis. 38. 6d. | Leviticus. 3s. Deuteronomy. as. 6d. 
Bxodus. 35. Numbers. as. 6d. 


Dictionary of Religion, The. An Encyclopedia of Christian and other 
Religious Doctrines, Denominations, Sects, Heresies, Ecclesiastical Terms, History, 
Biography, &c. &c. By the Rev. WILLIAM BENHAM, -D. Cloth, ars. ; roxburgh, 2ss. 

Doré Bible. With 230 Illustrations by GUSTAVE DorRE. Original Edition. 
Two Vols., best morocco, gilt edges, £15. 

Early Days of Christianity, The. By the Ven. Archdeacon FARRAR, D.D., F.R.S. 


LisrARY EpiTrion. Two Vols., 24s. ; morocco, 42 as. 
Porpucar Enirion. Complete in One Volume, cloth, 6s.; cloth, gilt edges, 
7s. 6d.; Persian morocco, 1os. 6d. ; tree-calf, 15s. 


Prayer-Book, The. Edited by the Rev. Canon GARBETT, M.A., and 
the Rev, S. MARTIN. Extra crown 4to, cloth, s5s.; morocco, 18s. 
after Harvest. Studies and Sketches. By the Rev. JOHN R. VERNON, 
M.A. Illustrated. 6s. “ 
Gospel of Grace, The. By a LINDESIE. Cloth, 2s. 6d. 
“Graven in the Rock.” By the Rev. Dr. SAMUEL KINNS, F.R.A.S., &c. &c. 
INustrated. 12s. 6d. 
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“Heart Chords.” A Series of Works by Eminent Divines. Bound in cloth, red 


edges, 18. each. 
ze ar S me ent Rev. Ashton Oxenden, My ok By the peters Pile ie the aoe 
mak not Ast Re ee ae eer My Heresfar Bale MAS Dean cea 
My Work for God. By the Right Rev. Bishop steth. ° 
My Object a: By the Ven. Archdeacon a Memgonery. Bag, ed greene eee oe 
My Aspirations. By the Rev. G. Matheson, D D. Oey. Dean Bien a, Sia 


My Emotional Life. By the Rev. Preb. Chad- My Sources of Strength. By the Rev. E. E 
eke tabe M.A., Secretary of the Wesleyan 


My Body. By the Rev. Prof. W. G. Blaikie, D.D. issionary Society. 


Helps to Belief. A Series of Helpful Manuals on the Religious Difficulties of the 
Day. Edited by the Rev. TEIGNMOUTH Suorsa, M.A., Canon of Worcester, and 
Chaplain-in-Ordinary to the Queen. Cloth, 158. each. 


CREATION, By the Lord Bishop of Carlisle. THE MORALITY OF THE OLD TESTAMENT. 

eemaR Or a ae the Rev. Brownlow Mait- the Rev. Newman Smyth.” D.D. mo Es 
land, M.A. THE DIVINITY OF OUR LORD, By the Lord 

PRAYER. By the Rev. T. Teignmouth Shore, Bishop of Derry. Y 


THE ATONEMENT. By William Connor Magee, D.D., Late Archbishop of York. 
Hid Treasure. By RICHARD HARRIS HILL. Is, 


Holy Land and the Bible, The. A Book of Scripture Illustrations gathered 
in Palestine. By the Rev. CUNNINGHAM GErkig, D.D. With Map. Two Vols. 24s. 


Life of Christ, The. By the Ven. Archdeacon FARRAR, D.D., F.R.S., Chaplain- 
in-Ordinary to the Queen. 
InLusTRATED Epition, with about 300 Original Illustrations. Extra crown 4to, 
morocco antique, 42s. 
Lisrary Epirion. Two Vols. Cloth, 24s.; morocco, 42s. 
Popucar EpirTion, in One Vol. 8vo, cloth, 6s.; cloth, gilt edges, 7s. 6d.; Persian 
morocco, gilt edges, 10s. 6d. ; tree-calf, 15s. 


Marriage Ring, The. By WILLIAM LANDELS, D.D. Bound in white 
leatherette. New and Cheaper Edition, 38. 6d. 


Moses and Geology; or, the Harmony of the Bible with Science. By 
the Rev. SAMUEL Kinns, Ph.D., F.R.A.S. Hlustrated. Cheap Hadition, 6s. 

My Comfort in Sorrow. By HuGH MAcMILLAN, D.D., LL.D., &c., Author of 
‘‘ Bible Teachings in Nature,” &c. Cloth, rs. 

Protestantism, The History of. By the Rev. J. A. WyLiz, LL.D. Containing 
upwards of 600 Original Illustrations. Three Vols., 278. ; Library Edition, 308. 
“Quiver” Yearly Volume, The. With about 600 Original Illustrations and 

Coloured Frontispiece. 7s. 6d. Also Monthly, 6d. 


St. George for England; and other Sermons reached to Children.  /F2/th 
Edition. By the Rev. T. TEIGNMouTH SHoreE, M.A., Canon of Worcester, 55. 


St. Paul, The Life and Work of. By the Ven. Archdeacon FARRAR, D.D., 
F.R.S., Chaplain-in-Ordinary to the Queen. 
Lisprary EDITION. ‘Two Vols., cloth, 24s. ; caf, 42». 
ILLUSTRATED EpiTion, complete in One Volume, with about 300 Illustrations, 


41 18.3 Morocco, £2 25. 
PopuLaR Epirion. One Volume, 8vo, cloth, 6s.; cloth, gilt edges, 7s. 6d.; 


Persian morocco, tos. 6d.; tree-calf, 15s. 
Shall We Know One Another in Heaven? By the Rt. Rev, J. C. Ryze, D.D., 
Bishop of Liverpool. New and Enlarged Edition. Paper Covers, 6d. 
Christi : Evidences of Christianity set forth in the Person and Work of 
Christ. By James AITCHISON. 55. 
‘“Sunday:” Its Origin, History, and Present Obligation. By the Ven. Arch- 
deacon Hussey, D.C.L. Fi/th Edition, 7s. 6d. 


Twilight ot Life, The: Words of Counsel and Comfort tor the Aged. By 
Joun Exrrerton, M.A. 1s. 6d. 
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Alphabet, Cassell’s Pictorial. Size, 35 inches by 424 inches. Mounted on 
Linen, with rollers. 3s. 6d. 

Arithmetics, The Modern SchooL By GrorGcs Ricks, B.Sc. Lond. With Test 
Cards. (List on application.) 

Atlas, Cassell’s Po putar. Containing 24 Coloured Maps, 3s. 6d. 
Book-Keeping. By THEODORE JONES. FoR SCHOOLS, 2s.; or cloth, 38. For 
THE MILLION, a8.; or cloth, 38. Books for Jones’s System, Ruled Sets of, as. 

Chemistry, The Public School. By J. H. ANDERSON, M.A. as. 6d. 

Classical Texts for Schools, Cassell’s. (.4 list sent post free on application), 
Copy-Books, Cassell’s Graduated. Complete in 18 Books. ad. each. 
Oopy-Books, The Modern School. Complete in r2 Books. ad. each. 

Drawing cones: Cassell’s ‘New Standard.” Complete in 14 Books. ad., 3d., 


and 4d. each 


Copies, Cassell’s Modern School Freehand. First Grade, 1s. Second 


Grade, aa. 

Electricity, “Practical. Prof. W. E. AYRTON. 7s. 6d. 

Energy and Motion: A Text-Book of Elementary Mechanics. By WILLIAM 
Paice, M.A. Illustrated. 1s. 6d. 

ere Literature, A First Sketch of, from the Earliest Period to the Present 


Prof. HENRY MORLEY. 7s. 6d. 
Euclid, 4 Cnsnell’s Edited by Prof. WALLACE, M.A, 18, 
Euclid, The First Four Books of. New Addition. In paper, 6d. ; cloth, od. 
French, Cassell’s Lessons in. ee oe Revised Edition. Parts 1. and {I., each 


2s. 6d. ; complete, 48. 6d. Key 
French-English and English-French | Dictionary. Entirely New and Enlarged 


Edition. 1,150 pages, 8vo, cloth, 35 
Prench Reader, Sassell’s Public uahool. By GUILLAUME S. CONRAD. 2s. 6d. 
Galbraith and Haughton’s Scientific Manuals. 


Piane onometry. ss. 6d. Huolid. Books I., II.. III. as. 6d. Books IV., V., VI. as. 6d. 
Mathematical Cole poate gs. 6d. Per apa a 38. 6d. Natural Piilosophy. "3. 6d. 


tics. 
as. 6d. drostatios. 6d. neane sseUrs: opt I. 
cloth, as. 6d. Complete, 7s. 36d, Tides tronomy, si, Steam # wi idal Cards, 38 : 


Gaudeamus. Songs for Colleges and Schools. Edited by JOHN FARMER. 55. 
Words only per, 6d. ; cloth, od. 

Geometry, First Elements of Experimental. By PAUL BERT, Illustrated. 1s. 6d. 

Geometry, Practical Solid. By Major Ross, R.E. as. 

German Dictionary, Cassell’s New. German-English, English-German. Cheap 
oes oe 38. 6d. 

German of To-Day. By Dr. HEINEMANN. 1s. 6d. 

German , First Lessonsin. By A. JAGstT. Illustrated, rs. 

Hand-and Eye Training. By G. Ricks, B.Sc. Two Vols., with 16 Coloured 
Plates in each Vol. Crown 4to, 6s. each. 

“Hand-and-Eye Training” Cards for Class Work. Five sets in case. xs. each. 


Handbook of New Code of Regulations. By JOHN F. Moss. New and Revised 

Edition. 18.3; cloth, as. 
, Cassell’s Coloured. Size 45 in, x 35 in. 28.each. Mounted 

on canvas and varnished, with rollers, 5s. each. (Descriptive pamphlet, 16 pp., 1d.) 

Historical Course for Schools, Cassell’s. Illustrated throughout. I.—Stories 
from English History, rs. IL. —The Simple Outline of English History, rs. 3d. 
IIlI.—The Class History of England, as. 6d. 

Latin-English Dictionary, Cassell’s. Te Sea revised and corrected, and in 
part re-written by R. V. By Prof yi M.A. 

Latin Primer, The ca. ae PoRTaATe. as, 6d. 

Latin Primer, The First. By Poe OSTGATE. 1s. 

Latin Prose for Lower Forms. By M. A. BAYFIELD, M.A. as. 6d. 

Laundry Work (How to Teach It). By Mrs. E. Lorp. 6d. 

Laws of Every-Day Life. For the Use of Schools, By H. O. ARNOLD-FORSTER, 
1s. 6d. Presentation Edition, 38. 6d. 

Lay Texts for the Young, in English and French. By Mrs. RICHARD 


STRACHEY. as. 6d. 
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Little Folks’ History of England. By Isa Craic-KNox. Illustrated. 1s, 6d 
Making of the Home, The. By Mrs. SAMUEL A. BARNETT, 1s. 6d. 
Map-Building Series, Cassell's, Outline Maps prepared by H. O. ARNOLD- 


1 F biel atin BE atl of ra, 18. 

Marlboroug >— Arithmetio ; 

Bxercises. ws. 6d. French Gromer e area: Gecaan Greaae ore 

and Machine Design, Numerical Examples in Practical By 
R. G. era et oe E. With Diagrams. Cloth, as. 6d. - 

“Model Joint” Wall Sheets, for Instruction in Manual Training. By S 
Bartrer. Eight Sheets, as. 6d. each. 

Natural History Coloured Wall Sheets, Cassell's New. Consisting of 18 
subjects. Size, 39 by 31 in. Mounted on rollers and varnished. 3s. each. 

Object Lessons fr.m Nature. By Prof. L. C. MIALL, F.L.S., F.G.S. Fully 
Illustrated. 2s. 6d. 

Poetry Readers, Cassell’s New. Illustrated. Twelve Books. rd. each. 
eure in One Volume, cloth, 1s. 6d. 

Popular Educator, Cassell’s New. With Revised Text, New Maps, New Coloured 
Plates, New Type, &c. ‘To be completed in Eight Vols., 5s each. 

Popular Educator, Cassell’sa. Complete in Six Vols., 5s. each. 

Principles of Perspective as Applied to Model-Dra and Sketching from 
Nature, The. With 32 Plates and other Illustrations. By Grorce Troseipcs. 
Revised and Enlarged. Paper covers, 18. 6d. ; or ia cloth, 2s. 6d. 

Reader, The Citizen. By H. O. ARNOLD-FORSTER. 1s, 6d. 

Reader, The Temperance. By Rev, J. DENNIS HiRD. Crown 8vo, 13, 6d. 

Readers, Cassell's ‘‘Higher Class" :—‘' The World’s Lumber Room,” Illus- 
trated, as. 6d.; ‘‘ Short Studies from Nature,” Illustrated, as. 6d.; ‘‘ The World in 
Pictures.” (Ten in Series ) Cloth, as. each. (List on application.) 

Readers, Cassell’s Historical. Illustrated throughout, printed on superior paper, 
and strongly bound in cloth, (List on application.) 

Readers, Cassell’s Readable. Carefully graduated, extremely interesting, and 
Illustrated throughout. (List o* application.) 

Readers for Infant Schools, Coloured. Three Books. Each containing 48 
pages, including 8 pages in colours. can each. ; 

Readers, The Modern Geographical. Illustrated throughout. (Liston application.) 

Readers, The Modern School Illustrated. (List on application.) 

Reading and Spelling Book, Cassell’s Dlustrated. 1s. - 

Reckoning, Howard's Anglo-American Art of. The Standard Teacher and 
Referee of Shorthand Business Arithmetic. By C. F. Howarp. Paper, 1s. ; cloth, as. 

School Bank Manual, A. By AGNES LAMBERT. 6d. 

School Certificates, Cassell’s. Three Colours, Sh x 4é in., rd.; Five Colours, 
11% X gt in., 3d. ; Seven Colours and Gold, 9$ x 6% in., 3d. 

Bclence Applie to Work. By J. A. BOWER. Iilustrated. rs. 

Science of Every-Day Life. By J. A. Bower. Illustrated. 1s. 

Soulpture, A Primer of. By E. Roscok MULLINS, Illustrated. 2s. 6d. 

Shade from Models, Common Objects, and Casts of Ornament, How to. By 
W. E. Sparkes. With 25 Plates by the Author. 3s. 

Shakspere Reading Boox, Tne. By H. COURTHOPE BOWEN, M.A. Illustrated. 

. 38 6d. Also issued in Three Rooks, 28. each. 

Shakspere’s Plays for School Use, Illustrated. 5 Books. 6d. each. 

Spelling, A Complete Manualof. By j. D. MORELL, LL.D. 1s. 

Technical Educator, Caassell’s. Illustrated throughout Mew and Revised 
Edition, Four Vols., 5s. each. 

Technical Manuals, Cassell’s. Illustrated throughout. 16 Vois., from 2s. to 45. 6d. 
(List Sree on application.) 

Technology, Manuals of. Edited by Prof. AYRTON, F.R.S,, and RICHARD 
WormMeE ut, D.Sc., M.A. Illustrated throughout. 

The Dyeing of Textile Fabrios. By Prof. Design in Textile Fabrios. By T. R. Ashen- 
Hummel. 4s. hurst. 6d. 


Watch and Clock .. By D. Glasgow, | Spinning “Woollen and Worsted. By W. 
Vice-President of the Horological S. McLaren, M.-P. ae M.E. 
Institute. 6d. Practical Mechanics. By Prof. Perry, M. 


a éd. 
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Test Cards, Cassell’s Combination. In sets, 1s. each. 

Test Oards, Cassell’s Modern School. In sets, 1s. each. 
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: Books for Boung People. 


“Little Folks” Hailf-Yearly Volume. Contuining 432 pages of Letterpress, with 
Pictures on nearl severe page, together with Two Fu. ¢ Plates printed in Colours 
and Four Tinted Plates. Coloured boards, 3s. 6d.; or cle ilt, gilt edges, 5a. 

Bo-Feep. A Book for the Little Ones. With Original Stories and’ Verses. 
Illustrated with beautiful Pictures ie nearly every page. Yearly Volume. ges 
picture boards, as. 6d.; cloth, 33. 6d. 





Wanted—a King; or, How ee set the Nursery Rhymes 
Macacize Browns. With Or ore HARRY Fynnrse, Clon ee ant an grep ge rah 
The Marvellous Budget: be 665,536 Stories of "By the 
Rev. F. BENNETT. Illustrated. Cloth ae TT 2s. 6d. 
Magic at Home. By Prof. HOFFMAN. Illustrated. A Series of easy 


and startling Conjuring Tricks for Deimies C Cloth gilt, 58. 
lroom and Home Theatricals. By ARTHUR AUGH, With Illustra- 
tions by H. A. J. Mites. Cloth, gs. 6d. 

Lost = Samoa. A Tale of Adventure in the Navigator Islands, By E. S. Exuis, 


s. 6d. 

Tad; or, “Getting Even” with Him. By E.S. ELiis. gs. 6d. 

Little Mother Bunch. By Mrs. MOLESWORTH. Illustrated, Cloth, 3s. 6d. 

Flora’s Feast. A Masque of F ecdihgkes Penned and Pictured by WALTER 
Crane. With 40 p gee in Colours. 

Legends for Lionel. ith Coloured Plates by WALTER CRANE. 5s. 

Ships, Sailors, and the Sea. By R. J. Sonne WALT] ONES Illustrated 
throughout, and containing a Coloured Plate of Naval F Cheap Edition, as. 6d. 

Pamous Sailors of Former hii History of the Sea athers. By CLEMENTS 
MARKHAM. Illustrated. 2s. 

The Tales of the Sixty Mandarina. By P. V. RAMASWAMI Raju. 55s. 

Gift Books for Young People. By Popular Authors. With Four Original 
Illustrations in each. Cloth gilt, zs. 6d. each. 

The Boy, one of Kentucky. By 5 Rete gg ty at Mg Anchor: 
Red Feather: a Tale of the American Major Monk's Motto; or, “Look Before 


Frontier. By Edward S. Ellis. 
Fritters; or, “I U's & Long Lane that has Tin Thomenn’s Trial; or, “ All is not Gold 
that Glitters.” 


orion Bac 
: or, “Those who Live in Glass Ureula’s Stumbling-Block. 
ouses shouldn't throw Stones.” Ruth's gba ht fap tbed tI ad o Pains, no Gains.” 
The Two Har and 
See a City. Unole William's ‘Charge. 
Rhoda's Reward. Pretty Pink's Purpose. 


**Golden Mottoes” Series, The. Each Book containing — pages, with Four 
full-page Orginal Illustrations. Crown 8vo, cloth gilt, 23. each. 
* Wil Ea rg '¢ cal By the Rev. F. Lang- “wonour in js my guider By Jeanie Hering 
dge, A. Po dams- 


at a Sure cna” By Emil lly Searchfield. 


“Bear and Forbear.” By Sarah Pitt. “He Conquers who Sc ee By the Author 


“Foremost if I Can.” By Helen Atteridge. of “* May Cunningham's Trial," 
‘Cross and Crown” Series, The. With Four Illustrations in each Book. Crown 


8vo, 256 pages, as. 6d. each. 
Heroes of the Indian Empire ; or, Stories of By Fire a e Tlaee An Bory ofthe Hugue- 


Valour and Victo rnest Foster. nots 

Through Trial to gp i: Fearne “The Adam dam fepburne Vow; A Tale of Kirk and 
Boyal Way.” By Madeline Bonavia Hunt. No. REE oF ahs Wuecor he Lout Veatal. 
Letters of Fiame ; Story of the AT Bebe of Early Christian Days. By Emma 


Waldenses. By C. L. Macgaus. 


Strong, to Se to Suffer; A Story of the Jews. By Freedom's Sword; A 8t of the 2 of 
Wallace and d Bruce. By Annie S. waa 


Five Shilling Rooee for Young People. ‘With Original Illustrations. Cloth 
gilt, 5s. eac 
r, the Hunted Witch 


ies Berea: of Invention. poet Bueniey: vot the. Forse? 5° By ‘the Hi Hon, Mrs, Greene, 
the Dave Sf Oa. By 5 J. “Ered. Hodgetts. Sy Manne Spat 2 ee Cee 
wees for Ohildren. Price 3s. 6d. each. 
Zhe Chit-Chat Album. _ Illustrated. My Own Album of Animals. IMlustrated. 


The Album for Home, School, and Play. 
Set. bold type, and illus:rated throughout, Picture Album of All Sorts. Ilustrated. 
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Three and Sixpenny Books for Young People. With Original Illustrations. 


Cloth gilt, 3s. 6d. each. 


: Polly: A New-Fashioned Girl T. “ 
rilede pice On Femigh’s Log. by fons C. Hutcheson. 


re asap autifal. By L. T. Meade. Lost among White Africans: A Boys 
ollow ader;” or, the Bo 
Templeton. By Talbot Baines Reed = esting nage on he Upper VEnee: le 
For Fortune and Glory; a Story of the : 

oudan War. By Lewis Hough. In Quest of Gold; or, Under the Whanges 
The Cost of a Mistake. By Sarah Pitt. Falis. By oo St. Johnston. 


A World of Girls: A Story of a School. ‘or 
By L. T. Meade. = = iprentiony B 


ion She Lore 


utice. By Henry 





Books by Edward 8. Ellis. Illustrated. Cloth, 2s, 6d. each. 


The Hunters of the Ozark. The Last War Trail. 
he Gamp in the Moun- Wed on the River. A Tale 


Wed in the Biook 
A Story of Pioneer ia 
Kentu 
The neat arta Tras. 
Camp- and Wigwam. 
Leetia the Wilds. 


My First Cruise. 
The Little Peacemaker. 


Ned in. the Woods. A Tale of Indian River Warfare. 
of Harly Days nthe West Footprints in the Forest. 
Down the Mississipp.. Uo Tapajos. 
Sixpenny Story Books. By well-known Writers. All Illustrated. 
The 6m ler’s Cave. Little Bird. 
The Boat Club the ichester College 
Luke Barnicott. ‘Bove: enter Co 





eri Picture Story Books. Each containing 60 


e Talks. Daisy’s pedacegh A Book 
yet Stars. Dot’s Story ok. 
Nursery Joys. A Nest of Stories. 

Pet's Tes Poles. Go Wight Stories. 
Chate for Small Chatterers. 





Illustrated Books for the Little Ones. Containing 
Illustrated. 1». each; or, cloth gilt, xs. 6d. 


Scrambles and Scrapes. Those Golden pore: 
Tittle Tattle Tales. Little Mothers and their 
Wandering Ways. cna, 

Dumb Priends. Pretty P 

Indoors and Out. Sur Schoolday ure, 
Some Farm Friends. Creatures Tame. 


The Delft Jug. 


pages. 6d. each, 


Auntie’s Stories. 
Birdie’s Story Book. 
Little Ohimes. 

A Bi oat of Tales. 
Dewdrop Stories. 


interesting Stories. All 


Creatures Wild. 
Up and Down the 

gir ot ASventuree: 
Our is Se oare 


Shilling Story Books. Ali Iliustrated, and containing Interesting Stories. 


Seventeen Cats. The Cuckoo in the Robin’s 
Bun and the Bovs. John’s Mistake. ‘Nest. 
The eir of Blimdale. aueraon eS: in the Sand. 
The Mystery at Shonoliff | Surly Bo 


eer : - 4 y The History of Five Little 
Claim. Last, and Roy’s rs. 

Rew chat The Giant’s Cradle. 
Thorns and Tangles. Shag and Doll. 


“Tittle Folks” Painting Booksa. With Text, and Outline Mlustrations for 


Water-Colour Painting. 18. each. 


Fruits and Blossoms for *“ Little Folks” The “Little Folks” Proverb Painting 
to Paint. Book. oe 


The “ Little Folks Folks” ’ Diuminating B 


sy a 


Eighteenpenny Story Books. All "All Illustrated throughout. 


Wee Willie Winkie. B —o and Sea. . 
Ups and Downs of a pease ® Téfe. ouns 2 Berringtons. 
TT Wee Ulster Lassies Jer aon 
Up the Ladder. Tom Morris's Error. 
Dick's eee and other Stories. Worth more than Gold. 
The Chip Bo “Through Flood—Through Fire;*’ and 
Bagelee ificn tee ee The rere phorhy the Golden Looks. 
Faith's Father. Stories of the Olden Time. 
The “World in Pictures” Series. Illustrated throughout. as. 6d. each. 
Ram Round France. The Hastern Wonderland aoe an). 
rer pda elena! Glimpses of South Ameri ” 
rhe cap haa ahha Sia (Hgypt). meSS ia ad of 3 Temples (India). 
Peops into China.» The Isles of the 
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of a Powe ° Seald Stax) or ae Sie. 
y 8p of the Lota Sete meen ite Es 1 
write Reach it. ns. 
*s Sy Sees co Fort 

and her Friends. Polke Sundress, wet otbee ao 

School] Girls. 
RMalf-Crown Books. 
plexi ties, Flores of i Bos Tite Sattie Or cite, By 


P 

Notable 
onders Sine 

At the South Pole. aaise= 


the Rev. Dr. 
The ‘Tras Glory of Women. By the Rev 


Soldier ana’ and Patriot (George Washington,. 


Three-and-Sixpenny Library. [llustrated. Cloth gilt, gilt edges. 


Jami Honour, 

Tas : Fairy 

Gassell’s Pictorial Scra 
cloth nig 38 6d. per Vol. 


The Seaside & de rap Book. 
© Folks Sorap Book. 


itty Qutris tesrisance 


Tales. By Prof. Henry 
Book. In Six = Weicians! Paper Boards, 


Book. 


on Lion Borap 2 Ceca 


Library of Wonders. Illustrated Gift-books for Boys. Paper, rs. ; cloth, rs. 6d. 


Wonderful Adventures. 
Wonders of Anima) Instinot. 
Wond 
Books for Young People. 
Perlis 4 enone and Brigands Ashore. By 


Wonderful Balloon Ascents. 
Wonders of Bodily Strength and Skil. 
Hscapes. 


Price as. 6d. each. 


ped B rers. By Thomas Frost. 
iy. den Wo lorers By Thomas Frost. 


Heroes oes of p Bvery-day Life By Laura Lane. wna Fe eapoarenbecly in Wild Places. Iilus- 
illustr Home Chat with our Young Folks. Ilus- 


trated throughout. 
Jungle, Peak, and Plain. Illustrated. 


lap Se aed Hoom. By Selina pries 


Wit h i ece Allstetree 


Decisive Ryente in Histo By Thomas 
Archer. With Original Ilusiva tions. 


The True Robinson Crusoces. 
Peeps Abroad for Folks at Home. 


Books for the Little Ones. Fully Illustrated. 


Rhymes for the Young Folk. By William The Old Fairy Tales With  priginal Illus- 
ham. Beautifully Ulustraied, ” 3s . 6d, trations. oards,. 1s. ; cloth, 
Sorap “arr With One 7 ‘Thou- 


The Bunday My Diary. ravieh Twelve Coad Plates and 
sand Pictures. B 3 cloth bi 366 py cose atte: 
The > History Screp Back. With nearly The gress. With Coloured 
1,000 icin See 7e. 6d. Illustrations. ae 6d. 
Cassell’s obinson * brusce, With roo Cassell’s Swiss Family Robinson.  Ilus- 
Luustrations. Cloth, gs. 6d.; gilt edges, ss. trated. Cloth, 3s. éd.; gilt edges, ss. 


The World’s Workers. A Series of New and Original Volumes by Popular 


Authors. Witn Portraits printed on a tint as Frontispiece. 1s each. 
Dr. Arnold of By Rose E. Gelfe. Dr. Guthrie, Father Mathew, ur- 
he Earl of Shaftesbury, ritt, J h Livesey. apes 
ry Robinson, Agnes Weston, and Mrs. ey a and Colin Campbell 
@ 
Thomas A. Edison and Samuel F. BB Abraham soln. 
wid Li 


Morse. 
Mrs. Somerville and Mary Carpenter. 


General Gordon. 
o Catering | Marsh, 


Suawtios Dickens. 
plik peong opty and 

Mee rnae Wav vergal, Mrs. Ran- 
yard (“IZ *), 


®e° Zhe above Works (excinding Richard Cobden) can afse de had Thresin One Wol., cloth, pilt edges, or" 


eeeresn — 


Goctes and Bopest Stephenson. 





CASSELL & COMPANY, Limited, Ludgate Hill, Loniom; 
farts & Melbourne. 


